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(Adolescence 


A degree of vitamin deficiency is almost 
inevitable under present food restric- 
tions. The administration of • Wyamin ’ 
Vitamin Capsules ensures a daily vitamin 
sufficiency, ^ach. capsule ' contains a 
supply -of Vitamins A, t),^ Bj Com- 
plex, Nicotinic Acid (PP Factor), and C. 


In Bottles of 
25 capsules 


m 'WYAMIN' 

VITAMIN CAPSULES 





JOHN WYETH & BROTHER LTD., Clifton House, Euston Rd., N.W.I 

(Sa/g distributors for Petrolagar Laboratories Lid.) 
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MAY & BAKER LTD. Supplied in bottles of 4 ounces and 8D ounces. 
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When appetite is poor, the patient 
is underweight, and haemoglobin is 
low, prescribe 'PLASTULES’ which 
contain ferrous iron, the ideal form 
for quick thorough assimilation and 
conversion Into haemoglobin. 

The ferrous iron in ‘PLASTULES’ 
stays in this form because it is 
hermetically sealed in soluble capsules 
that prevent oxidation. 


JOHN WYETH 6 BROTHER LIMITED 

Cll FTOH- HOUSE. 'EUSTOH ROAD 
I 0 N 0 0 N H-W-l 
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TRADE MARK 


phenobarbitone 

ffiDB amtl-epileptic 

A powerful sedative and anti-spasmodic acting on the 
central nervous system. In ordinary doses it does not 
affect the medullary centres to any appreciable degree, so 
that blood-pressure and respiration are not markedly 
affected. ‘ Gardenal ‘ finds its main use in the treatment 
of epilepsy : other conditions in v/hich it is useful are 
chorea, migraine, pruritus, aural vertigo and whooping- 
cough. 
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tek Change of trade-mark 


OF P.O.P. BANDAGES 


From A^pril 1st. Plaster of Pans 

Bandages will be re-named 

^Gypsona’ 

C ELLONA ’ Plaster of Paris bandage will ensure immediate identification of 
technique is emoloved all over the the bandapc in all narts of the ■o.-orW 


technique is employed all over the 
world, but our use of the trade-mark 
‘ Cellona ’ is restricted to British terri- 
tories. ‘ GYPSONA ’ is the name for 
these P.O.P. bandages in non-British 
territories. Unification of the trade-mark 


will ensure immediate identification of 
the bandage in all parts of the world 
and will be in the best interests of surgery. 

It is emphasised tliat the change is one 
of name only. The quality and properties 
of the product will not be altered. It is 
made in England. 


Gypsona 

y JL 7'radc Afnr/t 


PLASTER OF PARIS BANDAGES, 
WIDE MATERIAL AND SLABS 


T. J . SMITH 


NEPHEW LTD., NEPTUNE STREET, HULL 
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■BE FLEX' 

necD. 

CAPSULES 

Provide natural B complex 
plus added vitamin Bj and 
B, in convenient capsule 
form. The suggested dosage 
is three capsules a day, 
which provide vitamin Bj, 
gamma, Bj, 800 
gamma, nicotinic acid, 5,000 
gamma, together with other 
factors of the B complex 

Supplied In bottles 
of 50 capsules 


JOHN WYETH 6 BROTHER LIMITED • LONDON 
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monoethanolami ne cleats solution 

for the injectiao teataenl of varicose veins 





SUPPLIES 

in the following packings ; 
Bottles of 25 c.c. 

Boxes of 6 X 2 c.c. ampoules. 
Boxes of 20 X 2 c.c. ampoules. 
Obtainable through the usual 
channels. 


' Neo-Varicane ' brand monoethanolamine 
oleate is an improved sclerosing agent for the 
treatment of varicose veins. 

It has the advantage over sodium morrhuate 
solutions of being free from protein and conse- 
quent!)' less liable to give rise to anaphylaaic 
phenomena. Moreover, ' Neo-Varicanc ' is 
ot constant chemical composition and the 
response obtained from its use is uniform. 



Our Medical Information Department mil be glad to supply you with further details. 
Tclefjhone; ILFord 3060. Extensions 99 & tOO. 


DISTRIBUTORS 


MAY & BAKER LTD. 


PHARMACEUTICAL SPECIALITIES (MAY A- BAKER) LTD.. DAGENHAM 
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Change of Trade-mark of P.O.P. Bandages, Wide Material and Slabs 

Cellona’ given universal Trade-mark 



‘Gypsona’ 

pROM April 1st. ‘Cellona’ Plaster 
of Paris bandages svilf be renamed 
Gypsoita'. ‘Cellona’ technique is em- 
ployed the world over, but our use of 
the trade-mark ‘Cellona’ is restricted to 
British territories. ‘Gypsona’ is used in 
non-BritisIi territories. One name will 
ensure immediate identification in all parts 
of the world and be in the best interests 
of surgery. 



PLASTER OF PARIS . BANDAGES, 
WIDE MATERIAL AND SLABS 


NEPTUNE STREET. HULL 
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The cold winds and showers of Spring favour 
the appearance of the common cold, often in 
epidemic form. 

Your patients will appreciate the prompt and 
sustained action of ' Endrine ’ which decongests 
the nares, soothes inflamed mucous surfaces 
and promotes easy breathing. 
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BRAND RECO. 

NASAL COMPOUND 

‘Endrine’ is available in 2 varieties: ‘Endrine,’ 
and ‘Endrine’ Mild. 


^ :JOHN WYETH & BROTHER LTD., Clifton House, Euston Road, LONDON, N.W. I 

^ IN 2' VARIETIES -.1 . {Sole distributors for Petroiagar Laboratories Ltd.) 
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■Elastoplast’ occlusive Wound 
j Dressings will not ruck up or 
i become displaced in wear. They 
; arc invaluable for wounds in 
! awlnvard places, such as the heel. 
‘Elastoplast’ Wound Dressings 
comprise an antisepue pad of 
gauze, medicated udth bismuth 
subgalJatc, on die elastic adhesive 
‘Elastoplast ’ base. 


I 
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• BANDAGES ami DRESSINGS 

' M<Jdr ill Eiiglatid by 

! T. J, Smith & Nephew Ltd., Hull 

I 


REMINDER: Our Plaster of Paris Bandages, Wide Material and Slabs 
are now distributed under the universal Trade Mark:— GY PSOhi A* 
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issued in the specially adapted container illustrated. The 
sterilised contents are safeguarded against contamination 
by the hermeticallvsealed closure which cannot be opened 
or even loosened without the fact being clearly and 
imniediately revealed by the aluminium drop ring. 

]^E ^ SB brand sulphapyridine 

Sterilised Powder, containers of 15 Gms. 

'E'ESE.A ZAI^SEnilE brand sulphathiazole 
Sterilised Powder, containers of 15 Gms. 

T nSSAEAMS BP E 'sterilised Powder 
with I per cent. Proflavine Hcmisulphato, 
containers of 15 Gms. 

Sl[JIL™ABBEAEir^^E-M & II 

Sterilised Powder, containers of 10 Gms. 

manufactured by 

MAY & BAKER LTD. 




distributors 

PHARMACEUTICAL, SPECIALITIES (MAY & UAKER) LTD.. DAGENHAM 
8057 




CONTImN'TS 


ProtVssor (t. 11. ri:KciVAi. : Tlu' l’n>f;ro>s I'f Dcnnatolojiy : In.'uigiiral 
AtUlrcss .......... 

J. Ekik Joki'KS. m.I). : Aiuirda^itilant 'riuTajiv in 'I'lirninhnsis 

W. R. Log.vn. M.n., r.K.c.r.i;.. n.i'.H. : Mcniniiococca'niia — 

Part 111. Pactcriolopy. .''orolo^y and .■Elit'loj:y (('o/zi'A/^/fv/) 

E. D. \V, Grkig, c.i.i;., I.i.-Col. EM.S.(Kt‘t.) ; ’Pin' 'Prcattncnt of Cliolcra 
by Intravenous .^alinc Injections; will) ji.irticular Reference to the 
Contributions of Dr 'I'lioinas Aitclii.-on I.atta of Ecitli (iS;,:) 

Oritu.ary — Ralpli Stockman, k.r.s.kd., .m.d., r.r.cmm:., i-.R.r.R. 
.\ND S.G. ........... 

Notes ............ 


New Books . 





‘THiAZAMIDE’ 

I brand sulphathiazole 

{introduced oj ‘ M & B 760 

‘M & B 693’ 

brand sulphapyridine 

‘ SOLUSEPTASINE ’ 

brand solucin 

(introduced us ‘M & B 137*) 


' M & B 693 ’ SODIUM 

brand sulphapyridine soluble 

SULPHANILAMIDE-M & B 

ip-aminobanzanc:ulphon.irriidci 

‘THIAZAMIDE’ POWDER 

(sterilized) with I per cent. 
ProfI avi nc Hcmisulphotc 
for the prevention and 
treatment of wound infection 


‘THIAZAMIDE SODIUM’ now 

brand sulphathiazole soluble 

SULPHADIAZINE-M & B 

is available m the followm;^ 
(lunElli} MANUFACTURED BY forms— Powder. ToMccs, Am- 

MAY & BAKER LTD. Powder. 

§ DISTRIBUTORS ■ 

PHARMACEUTICAL SPECIALITIES (MAY & IJAKER) LTD.. DAGliNIIAM 


MANUFACTURED BY 

Wy MAY & BAKER LTD. 


The perfect finish 
and even impregnation 
of the ' Gypsona ’ 
Plaster of Paris 
Bandage ensure a 
light cast of great 
strength. To facilitate 
the making of large 
casts, Gypsona ’ is 
also supplied in widths 
of i8", 24" and 36". 
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BEPLEX LoCAPSULES 


are indicated for patients with increased nutritional 
needs during convalescence, pregnancy and laaation, 
the growth period and senility. 

‘ Beplex ’ capsules provide natural vitamins B complex 
plus added Bj and Bj. 

Of the B-vitamins known to be essential in human 
nutrition, 3 ‘ Beplex ' capsules provide the following 
quantities : — 



-A 

•; A 



Thiamine Hydro- 
chloride • - iOOOgamma 

Riboflavin • - 800 „ 


Nicotinic Acid 

(Niacin) - - 5000 gamma 

Pyridoxin - - 12 „ 

Pantothenic Acid 13 „ 


SUPPUED IN BOTTLES 
OF 50 CAPSULES 


Lr'M-ITfD, (Sqfe'clisfributprs.for 

PETROLAGAR LABORATORIES LTD.) Cliftohl-House;- 


b 
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In the after treatment 
of Varicose Conditions 

‘ Elastocrcpe ’ is 'Elastoplast’ doth ‘ - 
without the adhesive spread. It therefore 
has the same unique stretch and repain j 
properties assodared tvich ‘Ehscophsc'. ; 

■ Superior to the ordinary crepe bandage j 
; — washing renews elasticity. ! 


Elastocrepe 

Made In Eo^land bj* T, J. 8mHh * Nephew Hoi!. 


REMINDEBj Smxth^ l^cphcKP.O.P.Baixdtrxci 
\jiow carry the imivcrsalTradc Mark*O^^SOH^* 




Sulphathiazole 

TRADE MARK BRAND 


Sulphathiazole is one of the most active of the sulphonamidc drugs for the treat- 
ment of pneumococcal, gonococcal and haemolytic streptococcal infections. 

Many regard it as the sulphonamidc of choice for the treatment of urinary tract 
infections and gas gangrene. 

TABLETS. 


Containers of 25 x 0.50 Gm. 
„ 100 X 0.50 Gm. 

, „ 500 X 0.50 Gm. 

PASTE, 

Contains 5 per cent, of sulphathiazole and Is 
intended for topical application in cases of 
impetigo and in certain other cocca) skin 
conditions. 

Containers of 1 ounce. 

I) 16 ounces. 

STERILISED POWDER, 

For topical application by sprinkling on super- 
ficial or open wounds for prophylaxis and early 
treatment. 

Containers of 15 Gm. 


Containers of 25 x 0.I2S Gm. 

500 X 0.125 Gm. 

CREAM, 

Contains 5 per cent, sulphathiazole and is used 
when the necessity arises for a soft watcr-mlscIble 
cream— .c.g. as a first-aid dressing In burns, 
superficial cuts, etc. 

Containers of \ ounce. 

«# 16 ounces. 

STERILISED POWDER. 

With I % w/w Proflavine Hcmisulphaic. For 
the prevention and treatment of wound Infections 
by dusting over the surface. 

Containers of 15 Gm. 


TREATMENT SHOULD BE DISCONTINUED AFTER FIVE DAYS. 


EYE OINTMENT. 

An application which will secure prolonged contact of the therapeutic agent with the 
superficial tissues of the eye in chronic eye Infections, It contains 10 per cent, of 
sulphathiatole. Collapsible tubes of 5 Gm. 


MANUFACTURED BY 

DISTRIBUTORS MAY & BAKER LTD. 

PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD. DAGENHAM 
BRANCH OFFICE; 19. NEWTON PLACE. GLASGOW. C.3 



9039 
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/^URING the months of 
July and August, your hay 
fever patients will be 
seeking your advice for relief 
from the usual nasal congestion, 
sneezing, and other discomforts 
of hay fever. 

Prompt relief for such cases can 
be obtained by the use of 
'Endrine,' which ensures com- 
fortable breathing and has a 
bland, soothing effect on the in- 
flamed nasal mucous membrane. 

'ENDRINE 

NASAL COMPOUND 
vini'erpES 'ENDRINE' • 'ENDRINEUWy 



JOHN WYETH t BROTHER LIMITED. (Sole distributors for 
PETROIAGAR UBORATORIES LTD) Cliftof* House. Euston Rd. lofl<Ion.N.W.I. 
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A combination of phcnobarbitonc with theobromine 
has become the standard treatment for the relief oi 
symptoms associated with hypertension. 







TRADE MAAi: 



id I 


brand theobromine and phcnobarbitonc tablets arc 
backed by a tong experience in their manufacture, 
’ Theogardena! ’ brand being one of the first British 
preparations of this type to be made available. Over 
a period of ten years it has proved its worth anc 
supported the claims wo make for it. 


manufactured by 

MAY & BAKER LTD. 


Supplied In containers 
of 25, 100 and 500 tablets 


PHARMACEUTICAL SPECIALITIES (MAV A BAKER) LTD,. DAGENHA.V 
BRANCH OFFICE: 19. NEWTON FLACE. GLASGOW. C.a 


8037 


Varicose conditions 



Elnstoplast Technique w.ns evolved 
with ' Elastopbst * Bandages and 
Dressings. The successful results 
described in medical and surgical 
publications were achieved with 
‘Elastoplast’ Bandages and Dressings, 
The combination of the particulai 
adhesive spread with the remarkable 
stretch and regain properties of the 
woven fabric, together provide the 
precise degree of compression anc 
grip shown by clinical use to be 
essential to the successful practice 
of the bandaging technique. 



BANDAGES & PLASTERS 


Made in England by 
T. J, Smith & Nephew Ltd., Hull. 


REMINDER; Smith & Nephew Plaster of Paris Baitdagcs, Widi 
Material and Slabs now carry the universal Trade Mark ‘GYPSONA 
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nmepus surfaces 


lodcx is therapeutically active iodine in a 
neutral, emollient base. It is thoroughly bland 
even on mucous or other extremely sensitive 
surfaces, and can be applied where ordinary 
forms of iodine would be inadmissible. 


lodex is antiseptic, inflammation -reducing, 
resolvent, decongestivc, and highly penetrative. 
It is the ideal form of iodine for external use. 


There is no rirtne in ‘ lodcx ’ which i* not inherent, though 
often latent, in iodine ; and there is no rirtuc in iodine which 
IS not available — in an enhanced degree — in ‘ lodcx V’ 


lODEX:' 


Iodine Ointment 

Sampler sent on request 

M E L, E Y & .J M E S E 1 M I T E 1> 

123 Coin har hour ' 


Indicated in 

Cuts and abrasions, 
Enlarged glands, 
Paihful Joints and 
muscles, 
ricuritic pains. 
Ringworm, 

Vaginitis, 
Haemorrhoids, 
and injlammatory 
conditions generally 


Dane 


li 0.11 il n n 


S .E 
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are the distinciive qualities of ‘Elnstoplasi’. 
They provide the corrca degree of cattiprcisii’n 
audgrip upon which the successful 'Elastoplast ’ 
technique has been based. 




BANDAGES AND PLASTEBS 


Jltde la I'aphod hy T. J. it . (K’ff 


REMINDER: 5;HirA P.OJ>. B<:n.ia:n 

noto carry the universal Trade Mark * GYPSONA* 



eiatiwe & AoBli-Cecn'MiBanl 




Primarily used in the treatment of epilepsy, ' RUTONAL ' brand 
methophenobarbitone has the same general therapeutic uses as 
phenobarbitone but it is less liable to give rise to diurnal somno- 
lence, lassitude and mental depression. 

It is an efficient alternative to phenobarbitone when patients 
require a change of drug to avoid habituation, and when the 
normal response to phenobarbitone is not obtained from new 
patients. 

Our Medical Information department will be pleased to act as a 
source of information on this or any other of our products. 


Telephone; ILFord 3060 



Extensions 99 and 100 


MANUFACTURED BY 

MAY & BAKER LTD. 


DISTRIBUTORS 

PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD., DAGENHAM 
BRANCH OFFICE: 19 NEWTON PLACE, GLASGOW, C,3 


CONTENTS 

* TAOr 

ChaULKS CAMr.RON. M.A., M.T1., r.R.P.V.S., D.IM!., ;Uul E. K. DaWSOX. 

M.A., M. 15 . : Sarcoidosis — A Manifcstalion of Tuberculosis . . .165 

'.t 

Ian G. W. Hiu,, c.n.i;., m.h.. f.u.c.I'.ko. : Some C)!)servations on 

Functional Heart Disease ........ .).H5 

^Jan Aird, ch.m., f.r c.s.e. : Ear-Pit (Congenital .Aural anti Pre- 

Auricular Fistula) 49S 

B. SouTAR Simpson, m.b., f.r.c.s. (edin.) : Tuberculosis in Sulberland 50S 

C. C. Easterbrook, M.A., M.n., F.R.c.r.E. : Some Memories of tiie 

Old City Hospital and of Dr Claude Buchanan Ker . . .5:0 


Neic Books 526 

New Editions .......... 527 

Books Received 52.S 


("TNDRIr 

® " V.____NASAL COMPOUND 

YETH & BROTHER 

(So/e dtsirf 



- :: 
m 



LTD, 






viii 


Advertisements 


P I 

o 1 


LOZENGE 


LIN 

M&B 


PENICILLIN LOZENGES— M & B are designed for Lhe oral treatment of all 
infections of the mouth and throat which arc known to be caused by 
organisms sensitive to Penicillin, notably Vincent’s infection. 

Each lozenge contains 500 international units of Penicillin (Calcium Salt) in 
a special lozenge base. They will retain their potency for approximately four 
months under ordinary cool conditions, and longer when refrigeration 
is possible. 

Containers of 50 /ozenges 


MANUFACTURED CT 

MAY & BAKER LTD. 

distributors rr'r. 

PHARMACEUTICAL SPECIALITIES (MAY A nAKIsR) LTD„ DAGENHAM 
I5RANCH OFFICE : 19 NEWTON PLACE. GLASGOW. C..T 


Ill tlie treatmeii.t of 


sprains 




P AIN is relieved, swelling con 
trolled and hicmatoma formatio: 
“T”; L . ■ - Prcventcdbythcuscofan'Elastoplast 

■■ ' ■ \^ ■■ Bandage applied over the joint, muscl 

y or ligament. Early application permit 
j the patient to use the injured part am 

, j,,'.'"''. ■ ■ • '■ . , , shortens the period of incapacity. 

/Z;., J. In the ‘Elastoplast’ Bandage th 
’• I'’ combination of the particular adhesiv 

' . j spread, with the remarkable stretc 

I ■ ■■ and regain properties of the wove: 

fabric,. together provide the requiro 
'.-ir , of compression and grip. 






Elastoplast 

Jl^ TftADI MAILA 

BANDAGES & PLASTERS 




Made in England by 

T. J. Smith & Nephew Ltd., Hull. 

REMINDER; Smith & Nephew Plaster of Paris Bandages, IFiV 
Material and Slabs now carry the universal Trade Mark ‘GYPSONA 



CONTENTS 

rAor 

C. E. VAN* RoovrN. M.n. (r.niN.). ;in<i Raymond Kikk, m.k.. cu.n., 
M.R.c.r. : The Spread of Infective Hepatitis and Pnlionvyditis in 
Eg)-pl ■ • . 5^9 

A, E. WAi.i.ACi:, M.S'C.. M.n., r.K.c.s.r, ; Some Aspecls of ,i 1‘lasiic 

Surgery Unit 5’M 

E. A. Jack, oj ;. r .:. k.k.c.s.kd. : Ohscrv.itions on Treatmeni of 
Fractures of the Femur . 

M. H. IvOscoK. nn.n.. m.h., ch.ii., and H. S. McK.W; A Dietary 

Sutvey of Pregnant Women and ScIuk)! Cliildren in ICdinhurgh . $(<$ 

Zbigniew Goni.owsKi, M.n. : ('arliohydr.uc Metaholisin in Diie.sity . 57.} 

T. Gow Brown, m.d., m.r.c.i’.i:.. r.R.r.p.s.c.., d.im). : Pulmonary 


Mycosis 58,? 

Kew Books . . ‘ 5S7 

New Editions coo 



For the Treatment of 

H/SMORRHOIDS 

Rapid and certain relief from Inflamed and 
painful haimorrholds may be obtained by 
treatment with 'Proctoids' Hatmorrholdal 
Suppositories. * Proctoids ' combine the 
antiseptic and astringent properties of 
zinc oxide and boric acid, and the anti- 
phlogistic properties of bismuth oxylodlde. 
Ephedrine Sulphate is Included for its 
vaso-constrictlve and astringent effect. 



dispensed ' 

‘’iH/tMORRHOlDAl SUPPOSITORIES 

SUr?OSITOp(£s/ JOHN WYETH & BROTHER LTD. 

Cflfton House, Euston Road, LONDON. 

(Sofe dUirihvlQTtSoT Petrolagar Lo^oratoriei JAa.) 



Ad^'crtiscmcnts 



PENICILLIN LOZENGES~M & B arc designed 
:'oi' the oral treatment of all Infections of the 
and throat which arc knov/n to be caused 
by - rganisms sensitive to Penicillin, notably 
Vincent’s infection. 


Esich lozenge contains 500 international units of 
Penicillin (Calcfum Salt) in a special lozenge base. 
Tbo'' • itan potency for approximately 

four G under ordinary coo! conditions, and 

fong'.T vvlir-f rofrigeratlon Is possible. 


Containers of 25 lozenges. 



MANUrACTUKf D tr 

MAY & BAKER LTD. . 


distributors 

l‘HAKMACEUTICAL SPECIATATIES (MAY & BAKER) LTD.. DACEN'HAM 
BRANCH OFIICli; 19 NEWTON PLACi:. GLASGOW, C.3 


9 1 29 A. 



CONTENTS 


fAr.f 


A. J. C. Hamilton, m.b., v.r.c.s.e!>., v.k.c.s.knc.. : Curcinoma of 
ihc RccUim; Including A Sun'cy of ihc Present 'iVends in its 
Operative Treatment ........ 593 

E. M. Watson, m.d., m.sc., f.r.c.p.ed. : The 'rrcatinent of Toxic 

Thyroid Disease with Thiouracil 609 

James K. Slater, m.o., f.r.c.p.ed. : Trauma and the Ncr\-ous System : 

With Particular Reference to Compensation and the Difficulties of 
Interpreting the Facts 623 

R. y., Keers, M.D., M.R.c.p.ED., F.R.F.p.s. : The Treatment of 

Pulmonaiy Tuberculosis During the Past Fifty Years . . .643 

Notes 653 

New Book 655 

Books Received 656 




Jfeclive in small ^oses 

Three ‘Plastules’ dally will provide 15 grains of 
readily assimilable ferrous sulphate and will produce 
optima! hsemoglobin response. This small dosage 
has been demonstrated to be just as effective as 
massive doses of other forms of iron in the treat- 
ment of hypochromic ansmia 



JOHH WrtTH a BKOTHE* l< H IT E D, CUFTON HOUSE, CUSTON KOAp, tONDOI^ 



Advertisements 


PHTHAIYI- 

SUIPHATHIAZOIE 

-M&B 


For oral administration in the treatment of the acute phase of 
bacillary dysentery, the cure of the convalescent-carrier state 
and the treatment of symptomless carriers, phthalylsulphathiazolc 
has the advantage of retaining its activity to a greater extent 
than other gut-active sulphonamides in the presence of watery 
diarrhoeas and clinical experience suggests that it is even less 
toxic. It is also active in Sonne infection in which sulphaguanidine 
Is ineffective. 

Pre-operatively in surgery of the colon, this sulphonamide is a 
valuable prophylactic agent. Its use is also suggested in the 
treatment of ulcerative colitis, gastro-cntcritis of the newborn, 
cholera and as an adjunct to specific treatment in amoebic 
dysentery. 

Containers of 25, 100 and 500 x 0'50 gramme tablets. 



MANUFACTURED BY 

MAY & BAKER LTD. 


DISTRIBUTORS 


PHARMACEUTICAL SPECIALITIES (MAY & BAKER) I.TD,. DAGENHAM 
BRANCH OFFICE: 19 NEWTON PLACE, GLASGOW. C.3 


CONTENTS 

PAor 

R. Cranstok Low, m.d., r.R.c.r.i;., r.R.s.i:.: Molluscutn Comii|;in.sinn 057 
L, Albert : Problems in Arlcrinl Surgery . . • • 'T' 

James G. M. Hamjlton, F.R.c.i'.KD. : High Ploocl Pressure . 

A. T. Barclay Dickson, o . d . e ., m.u., ch.b. ; High Blood Pressure le 
Meeting of Edinburgh Medico-Ciururcical Society . . . 

Douglas Guthrie, M.D., F.R.c.s. : Before and After Lnennee . 1 

A. J. Rhodes, m.d., f.r.c.p.ed. : The Laboratory Diagnosis of lnfluen7.a ;o<j 


Clinical Meeting : A Case of Cnlcino.sis Universalis . • 

Notes . . . , 7i'^ 

New Books 720 

New Editions 721 

Books Received 722 

Index 723 


ABSTRACTS OF WORLD MEDICINE 

Published monthly £3.3.0 p.a. 


ABSTRACTS OF WORLD SURGERY 
OBSTETRICS AND GYNAECOLOGY 

Published monthly £2.2.0 pM. 


READY JANUARY ist, 1947 


Published by the B.M.A.-and 
conducted under the general direction of 
The Editor of the British Medical Journal 


Subscriptions' to Publishing Manager 

British Medical Association, B.M.A. House 

Tavistock Square, London, W.C.i 




Primarily used in the treatment of epilepsy 
‘RUTONAL’ brand methophcnobarbiconc 
has the same general therapeutic uses as 
phenobarbitonc but it is less liable to give 
rise to diurnal somnolence, lassitude and 
mental depression. 

It is an efficient alternative to phenobar- 
bitone when patients require a change of 
drug to avoid habituation, and when the 
normal response to phenobarbitonc is not 
obtained from new patients. 


Our Medical Information department 'will 
be pleased to act as a source of information 
on this or any other of our products. 


Telephone: ILFord 3060 Extensions 99 and 100 


A(ANUFACTURED KY 

MAY & BAKER LTD. 

bISTRIBUTORS 

PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD.. 1>AG!':N1L\M 
BRANCH OFFICE; l9 NEWTON PLACE, GLASGONY. C.3 


Edinburgh Medical Journal 

January 1946 

THE BASIS OF PENICILLIN THERAPY • 

By T. J. MACKIE. C.JLK., M.P. 

Professor of Bactcriolopy, Edinbiirpli University 

The discover}' of substances combining bigh anti-niicrobiai potency 
with non-toxicit}' to the tissues has been a primary object of all 
chemotherapeutic research. In the early years of this century Ehrlich’s 
great work on the chemotherapy of trj'panosomc and spirochrctal 
infections, and subsequently, studies of the antiseptic dyes seemed to 
bring this within the range of practical possibilities. More recently 
the sulphonamide compounds have provided a still closer approach. 
That verj' fortunate observation by Fleming of the lytic action of the 
mould, PemetUtum notatum, towards a staphylococcal culture, and 
is resultant discovery of penicillin have practically attained, in 
respect of several bacterial diseases, the objective research workers in 
the field of chemotherapy have long striven for. 

Though at one time it was thought that this objective might be 
re^ e a ong rational lines of combined chemical, bacteriological 
an experirnental studies, the long-sought-for substance came to light 
m an entire y different way, and penicillin has been successfully used 
a t erapeutic agent without knowledge of its chemical structure 
or 1 s c emica relationships to other antiseptics. But we know that 
s on y one product among many of a similar category. Years ago 
■ ^ ^ at in the general struggle for existence in nature one 

hfi’n ° might be antagonistic to another — the phenomenon 

^ antibiosis ; and it is now appreciated that such 
Drorliirp^t iri general is due to chemical substances which, 

the laqf f ^ species, kill or inhibit the growth of another. In 
and a I2 y^^^s t e study of this subject has been most progressive, 
bacteria antibiotic agents derived from moulds, algae, 

some ea ^'Sher plants have been demonstrated and in 

oathocrern'^^ ^Hiically defined, while their antagonism to various 
in vitrn ^ carefully evaluated both in vivo and 

It is of k-f**" the tissues has also been estimated. 

Dathoo-enJ^k ^4.* °®°phic interest that those which are antagonistic to 

fungi aei-i'^ derived mainly from soil organisms — ’ 

f ’ ^"tmomycetes and aerobic sporing bacilli. 

On 19th July Gillespie Lecture delivered in the Royal Infirmary, Edinburgh, 
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So far penicillin remains unsurpassed as the antibiotic of choice 
for practical chemotherapy, but of course its limitations as well as its 
virtues must be appreciated. 

Studies of antibiotics have shown that they arc not unsclcctivc in 
their action on different bacterial species, and this is very true of 
penicillin. While most Gram-positive pathogenic bacteria arc highly 
sensitive to it, Gram-negative organisms, with the striking exception 
of the gonococcus and meningococcus, arc relatively insusceptible, 
and the same applies unfortunately to the tubercle bacillus. It is 
of special biological interest and practical importance that spirocha:tcs 
are susceptible, while viruses, pathogenic fungi and protozoa arc not 
so. However, a wide range of pathogens arc sensitive, and thus a 
considerable number of bacterial infections arc amenable to penicillin 
therapy. 

While penicillin and certain other antil^iotics arc inactive or only 
weakly active towards such Gram-negative organisms as B. cali, the 
typhoid bacillus, the dysentery bacilli, etc., substances of the same 
category have been discovered possessing this property which penicillin 
lacks, and it is perhaps a justifiable speculation that in the course of 
time from among these antibiotics or chemically related compounds 
may be built up a complete armamentarium of therapeutic agents for 
all bacterial diseases, including tuberculosis. But again we mu-st 
bear in mind the limiting factors. Thus, " tyrocidin,” an antibiotic 
derived from B. brevis, is active against both Gram-positive and Gram- 
negative organisms, but it is toxic and not effective in invo (see 
Waksman, 1941). “ Clavacin ” from Aspergillus clavatus, probably 

the same as the antibiotic named " patulin,” is also active towards 
both Gram-positive and Gram-negative bacteria, but is highly toxic 
to animals (see Katzman ct al., 1944). Even individual strains of known 
sensitive organisms may be resistant to penicillin, and the proportion 
of such strains in a species may possibly increase as the substance 
becomes extensively used for treatment of prevalent diseases. This 
has already been suggested from experiences with the sulphonamidcs. 
Sensitivity, moreover, is not necessarily a fixed property of a strain 
and the possibility of an organism becoming penicillin-fast in %>ivo 
has to be considered. For example, Schmidt and Seslcr (1943) have 
demonstrated resistance acquired by a pneumococcus under the 
influence of penicillin in experimental animals. 

Following Fleming’s discovery of penicillin (Fleming, 1929) and 
his demonstration of its remarkable properties, there was a long delay 
in applying it in actual therapy. This was due to the peculiar 
difficulties encountered in producing penicillin in quantity, extracting 
it from cultures, concentrating and purifying it. The first advance was 
made by Clutterbuck, Lovell and Raistrick (1932) who grew Pcnicillinm 
notatum on a “ synthetic ” medium (Czapek-Dox medium) containing 
certain inorganic salts and glucose. The expectation was that a simple 
medium of this type, as compared with media of complex chemical 
composition, would facilitate the isolation of the active principle in a 
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pure state ; but when the ordinary methods of concentrating it from 
the culture fluid Avere adopted, the active substance was rendered 
inert. However, partial success was attained by ether-extraction of 
the acidified fluid ; but again an obstacle was encountered, since the 
evaporation of the ether even at low tcmpcriiturc led to considerable 
inactivation. It was not till 194 1 that a practicable method of producing 
purified penicillin for therapeutic use was reported ; this success was 
achieved by Florey and his co-workers at Oxford University (see 
Abraham ef al., 1941 ; and Abraham and Chain, 1942). I will not 
enter into details except to say that the process involved cultivation 
of the mould on the synthetic medium referred to above (with yeast 
extract added), acidification of the culture fluid, extraction with an 
organic solvent (amyl acetate), the ultimate formation of the sodium 
or calcium salt of penicillin (w'hich is of the nature of an organic acid), 
and lyophilic drying to render the substance in the form of the water- 
soluble yellowish-brown powder with which we arc now familiar. The 
great instability of penicillin was, of course, one of the outstanding 
obstacles in all this work ; but a fundamental difficulty in the produc- 
tion of the substance for therapeutic purposes was the small amount 
of it in cultures of the mould. This necessitated very large-scale 
cultivation of P, natatum on the surface of fluid medium (the mould 
being a strict aerobe), and even a great bulk of culture yielded only a 
small quantity of penicillin. It was clear that if manufacture was to be 
facilitated, greatly improved methods of cultivation would be required. 

In 1940-41 a systematic bacteriological study of wounds was being 
carried out in Edinburgh by Dr H. L. de Waal ; this included a clinical 
and bacteriological evaluation of the various antiseptics in common 
use at the time (see de Waal, ,1943). Penicillin was already being 
produced and studied by the Oxford workers but was not available to 
others at this stage. Dr de Waal and Mrs Jean MacNaughtan, 
following the methods of the Oxford workers, prepared a small amount 
for local application to wounds and burns, and a few cases were so 
treated. De Waal formed the impression that, it was superior to other 
antiseptics in controlling certain types of wound infection, but his 
work was discontinued on his entering the army. Later it was decided 
to produce purified penicillin on a large scale for therapeutic trials in 
Edinburgh, including systemic administration, and Dr S. W. Ghallinor 
an Mrs MacNaughtan undertook the difficult technical work of 
pro uction. Professor Learmonth gave us his full support and the 
co-operation of his University department, and the University Court 
vote a sum of £\ooo to cover the additional expenses. I would 
1 e to take this opportunity of acknowledging the assistance and 
encouragement given by the University Court to this early venture 
m penicillin therapy id Edinburgh. 

The fundamental difficulty at that time in penicillin production — 
area y referred to ^so impressed my colleagues that they decided, 
w 1 e engaged in production by the then accepted method, to devote 
t eir attention to improved procedures, and they devised a method 
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which increased the yield threefold (Challinor, 1942 I Challinor and 
MacNaughtan, 1943). Later we were informed of a greatly improved 
method introduced in the United States involving the incorporation 
in the culture medium of corn-steep liquor (Clifton, I 943 )> v'hich 
enhanced the yield to a very high degree. This method was success- 
fully applied in Edinburgh. Corn-steep is a by-product in the 
manufacture of starch and possibly acts by supplying some unknown 
factor necessary for the synthetic metabolism of the mould. Improved 
methods of extraction, of which we had confidential information from 
other sources, were studied, and a new process for concentrating 
penicillin (freezing and fractional thawing) was also devised by 
Challinor and MacNaughtan (1945). In the lyophilic drying we had 
the assistance of the Edinburgh Blood Transfusion Organisation with 
its plasma-drying plant. 

The result of the Edinburgh work was a highly purified product 
equal to the best of those now in use and suitable for any form of 
parenteral injection. It will be understood that our production was 
still on a very small scale as compared with factory' output which was 
beginning in 1943, and when Uic Medical Research Council were able 
to give Professor Lcarmonth an allocation from their supplies for 
clinical trials in Edinburgh, our production was discontinued in favour 
of other lines of research. Since that time still further progress has 
been made in large-scale manufacture, especially in the United States, 
e.g. by a process in which the mould is grown in a large bulk of 
aerated culture medium in place of the earlier surface cultivation. 
The work on production in Edinburgh certainly gave us a very close 
insight into tlie peculiarities of this new remedy, and I would , now 
make some reference to these. 

As mentioned, it was early recognised that penicillin behaves as 
an acid, forming water-soluble sodium and calcium salts, in which 
form it is used for treatment. The products at present supplied in 
the form of a yellowish-brown powder are far from chemical purity 
— at most only one-third pure. In fact, the colour is due to impurities, 
namely the pigments of the mould. Though pyrogenic impurities 
may be present and their effects may be observed clinicallj', the whole 
product in the doses used is practically non-toxic, and relatively large 
quantities can be introduced into the body. Of course by animal 
experiment it has been shown that penicillin, as prepared at present, 
is not altogether devoid of toxicity, but there arc also indications that 
this toxicity may be largely due to impurities — ^the purer the product 
the less toxic it is (see Hamre ei a/,, 1943). In any case lethal doses 
ascertained in small animals in terms of body weight are far in excess 
of those employed for therapy in man. 

As regards the chemical constitution of penicillin, it has been 
recognised to be an organic acid with nitrogen and sulphur in its 
molecule. Since it has now been obtained in pure crystalline form its 
empirical formula and chemical structure may be known to those 
concerned with its chemical study ; but the facts have not been 
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disclosed,* and its synthesis and the practicability of this have not 
been reported. Presumably penicillin will continue to be made by the 
biological process of growing P. notatuin in laboratory culture, and 
extracting the active principle from the culture fluid. 

The instability of penicillin, especially in watery solution, has been 
one of its special features and an awkward one in production and 
clinical use. For this reason it has been insisted that solutions should 
be freshly prepared for treatment and kept at a low temperature. 
Penicillin is easily inactivated by acids, alkalis, alcohol and a variety 
of other chemicals. It is also relatively thcrmolabile and cannot be 
subjected to heat sterilisation; it can be sterilised, where necessary, 
by filtration of the solution through a Seitz asbestos filter. In the 
form of the desiccated powder its stability is much greater, but even 
so it cannot be handled like ordinary' therapeutic chemicals, and to 
maintain its potency over the longest period it should be kept in a 
refrigerator in properly sealed bottles or ampoules. The sodium salt 
is also subject to the drawback of being deliquescent in air. 

Thus, penicillin must be handled by a special technique and not 
by the simple measures applicable to the stable substances that are 
being generally dispensed for medical use. When it goes on the 
market and is in common use, one foresees possibilities of failures due 
to improper handling ; this must be obviated by appropriate measures. 
On the other hand, improved stability may be associated with the 
more refined preparations now available. Thus Kirby (1944^7) has 
shown that sodium-penicillin from eight different American manu- 
facturers in weak solution need not be refrigerated during one or two 
days after preparation, and has stated that no deterioration may occur 
even within seven days at room temperature. Our own experience has 
been that some degree of deterioration results on keeping solutions at 
room temperature, but preparations vary in this respect. 

Penicillin is also readily destroyed by certain enzymes, e.g. taka- 
diastase (Lawrence, 1943), and it is also of the greatest biological 
interest that various bacteria which are insensitive to penicillin produce 
substances, probably enzymic, which inactivate penicillin. A diffusible 
product of this nature, called penicillinase, has been specially studied, 
and penicillinase-producing organisms seem to belong to two main 
groups, the aerobic sporing bacilli (e.g. B. subtilis) and the aerobic non- 
sporing Gram-negative bacilli (e.g. B. coli) (Bondi and Deitz, 1944). 
It is of practical importance that contamination of a penicillin solution 
by one of these organisms may reduce or annul its activity, and the 
same effect may occur in a wound or suppurative lesion infected by such 
organisms, e.g. B. pyocyaneus, so that even a sensitive organism present, 
such as Streptococcus pyogenes, may be unaffected by penicillin intro- 
duced into the lesion. While ah organism producing penicillinase 
would riot be susceptible to penicillin, penicillin-resistance is not in 
all cases due to the production of this substance, and the acquisition 
of resistance cannot be correlated with the acquired production of 
* Published since this paper was written (Nature, 1945, 156, 766). 
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the enzyme (Bondi and Dietz, 1944). Thus Kirby (i 944 '^) has isolated 
from certain naturally resistant staphylococci an intracellular, non- 
diffusible inactivating substance. The various bacteria! products 
which destroy penicillin require further study, from which might 
emerge significant information on the whole quc.stion of sensitivity 
and resistance. 

The instability of penicillin in the presence of acid and certain 
.enzymes, and the likclihoocT of its being inactivated by intestinal 
bacteria, has seemed to contra-indicate its oral or rectal administration, 
though, as shown by Chain ct al. (1940) it can be absorbed from 
intestine. Thus, up to the present, the accepted mode of ndmini.stration 
has been parenteral. Penicillin, however, is not inactivated by saliva, 
pepsin, bile, or succks entcricus, and inactivation by gastric juice is 
proportional to its acidity (Rammclkamp and Keefer, J943 ; and 
Rammelkamp and Helm, 1943). Little and Lumb (1945) have 
opened up the question of oral administration as a practical procedure. 
They argue that penicillin undergoes a stabilising change during 
passage through the body and that admixture with raw egg has such 
stabilising effect ; they have administered penicillin in egg by the 
mouth after a dose of alkali and claim that a satisfactorj’ bacteriostatic 
level is attained in the blood. Heatlcy (1945) has not been able to 
confirm fully these findings and points out that the effective oral dose 
would be at least three-fold that bj' injection. The whole question 
of oral versus parenteral administration is another matter for further 
investigation, and of course now that penicillin is being produced in 
large quantity the difference in the effective dose may not be a serious 
disadvantage to oral administration. The general value of penicillin 
would be greatly enhanced if it could be administered orally like the 
sulphonamides. 

The remarkable quantitative potency of penicillin was appreciated 
by the earlier workers ; thus, it was found that hi vitro a purified 
preparation could prevent the growth of staphylococci, at a dilution 
of I in 50,000,000. This high potenc)’^ and its relative non-toxicity 
in fact determined the choice of penicillin for the intensive study 
which has been given to it, and early work also showed that expecta- 
tions from in vitro observations were not disappointed by experimental 
results in vivo. The fact that it is active in blood, serum, pus and 
inflammatory exudates, also seemed to confer on it a superiority 
over many other antiseptics. Further, it has been stated that it 
acts efficiently on large as well as on small numbers of bacteria 
(M.R.C. War Memo., 1944) — again unlike other antiseptics ; but I 
will refer later to this question, as such statement now requires some 
qualification. 

As penicillin is a biological product of unknown chemical structure* 
and an impure one, whose activity cannot be assayed by chemical 
means, it has been necessary to standardise preparations by a 
quantitative bacteriological test, and on this basis to recognise an 

* See footnote on p. 5. 
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arbitrary unit for regulating dosage. The unit is the so-called Oxford 
Unit originally defined as that amount of penicillin which will just 
inhibit growth of a given strain of staphylococcus, when diluted with 
50 ml. of meat-extract broth. It may now be defined as representing 
the antibacterial potency of a given weight of standard penicillin. 
(A million units are designated a mega unit.) 500 units may be 
contained in i mgm. of the powder supplied for therapeutic purposes. 
One mgm. of the perfectly dried crystalline sodium salt of penicillin 
would be equivalent to 1667 units (Dale, 1945). 

Though Fleming originally pointed out that penicillin is a bacterio- 
lytic agent, in subsequent literature its growth-inhibitory properties 
were mainly referred to, and when it first became a therapeutic 
substance it was spoken of and thought of as bacteriostatic ; in fact, 
the impression became general that it was similar in action to the 
sulphonamides which are solely bacteriostatic in the concentrations 
attained in the blood after oral administration. The aim in systemic 
penicillin therapy has therefore been to maintain in the blood, or at 
the locus of infection, a constant “ bacteriostatic level.” But here a 
difficulty was encountered ; penicillin is rapidly absorbed after 
intramuscular or subcutaneous injection and also rapidly excreted in 
the urine. The maintenance of the bacteriostatic level was soon found 
to be impossible unless by frequently repeated injections, e.g. every 
three hours day and night, and when a case' had to be treated over a 
long period, the difficulty was a serious one. It was overcome by the 
procedure of continuous administration, the " intramuscular drip " 
method now in common use. It should be mentioned that Edinburgh 
workers have done much to make this method a feasible and satisfactory 
one (McAdam, Dug^id and Chaliinor, 1944). 

To control or check the degree of activity of penicillin in the blood 
a bacteriostatic test was introduced. One of the first methods advocated 
for this purpose was to implant a very small inoculum of a standard 
staphylococcus in varying dilutions of patient’s serum in slide-cells, 
incubate and observe the presence or absence of growth and the 
relative amounts of growth in terms of the number of colonies (M.R.C. 
War Memo., 1944); We found this technique unsatisfactory in 
certain respects and an alternative and simpler method was devised. 
This latter has now been very extensively applied for investigative 
purposes and for routine therapeutic control. It consists in determining 
in small tubes the inhibition of growth of a standard staphylococcus 
implanted in undiluted serum and a series of varying dilutions of 
serum zn broth, from i in 2 to i in 16, growth being denoted by 
visible turbidity after twenty-four hours’ incubation (checked if 
necessary by sub-inoculation on solid medium). 

The question arose as to the bacteriostatic titre which should be 
aimed at. On rational grounds it seemed that if the staphylococcus 
completely failed to grow in the undiluted serum this should be 
considered adequate in the control of a blood infection. As McAdam, 
Duguid and Chaliinor have pointed out, under treatment by 
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intramuscular drip with 100,000 units per day, in the great majority 
of cases undiluted scrum is completely inhibitory ; some yield higher 
bacteriostatic titres ; a fair proportion i in 2 or i in 4, and a few 
1 in 8 or I in 16. It is difficult to explain the variation in titre on 
a standard continuous dosage ; but varying absorption from the 
tissues or rate of excretion might account for individual dififcrcnccs. 
Clinical experience in Edinburgh has certainly indicated that if 
complete inhibition of growth occurs in undiluted scrum, whether 
or not dilutions also give the same effect, satisfactory therapeutic 
results are obtained in such eases as acute staphylococcal osteomyelitis 
with blood infection. But this does not necessarily apply to all types 
of cases, and though this concentration of penicillin in the blood may 
suffice to control a blood infection by a highly susceptible organism, 
it may be inadequate for the treatment of an infective lesion in which 
organisms are present in very large number and arc protected from 
the blood. Of course this difficulty is overcome in accessible lesions 
by direct local administration, and in some types of infection local 
administration is the only necessarj^ mode of administration. The 
possibility of penicillin being partially inactivated in blood or serum 
in vivo and in vitro as Bigger (1944/:) has pointed out, must also be 
borne in mind in gauging levels of penicillin concentration in the 
blood. In any case, where serum exerts an inactivating effect on 
penicillin, the titre in the bacteriostatic test will underestimate the 
concentration. The serum bacteriostatic test has its limitations, but 
it has proved invaluable in investigative work and provides a most 
useful check in routine therapy. The technique we have employed is 
essentially simple and can be applied to the titration of penicillin in 
cerebrospinal fluid, urine, serous and purulent exudates, the range 
of dilution being extended where necessary. 

In selecting cases for penicillin therapy it is essential to ascertain, 
by thorough bacteriological examination, the causative organism or 
organisms. If these are known insensitive species, penicillin treatment 
would not of course be indicated. The question also arises of the 
sensitivity of a particular strain of a known sensitive species ; thus, 
in wounds not all staphylococci are sensitive and failure to respond 
might be due to this. The possibility of a sensitive strain becoming 
less sensitive during prolonged treatment has also to be considered. 
A test for sensitivity is therefore an essential laboratory method 
ancillary to practical therapy. This has usually been done by a 
technique originally advocated by Fleming in which a “ gutter ” is 
cut out of an agar or blood-agar plate and penicillin introduced into 
it so that it diffuses into the medium, its degree of concentration 
depending on proximity to the gutter ; stroke cultures are then made 
at right angles from the gutter. A sensitive organism shows cessation 
of growth within a certain distance from the gutter. The, relative 
degree of sensitivity can be assessed by the distance from the gutter 
at which growth stops. While this test is useful and simple, it gives 
only a rough estimate. More accurate estimates can be obtained by 
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placing varying concentrations of penicillin in tubes of fluid medium, 
adding to each a given inoculum and determining the maximum 
concentration that prevents growth. Observations made in this way 
show that sensitivity or resistance is relative, tliough it has been 
customary to classify species as if these properties were absolute in all 
cases. Certain organisms exhibit a high degree of resistance, e.g. 
B. pyocyanens, B. coH, B. protais, Sahno 7 iclla group, dysentery 
bacilli and F. cholercz {B. pyocyanens being outstanding in this 
respect). B. pcstis, B. infinenzee* the Brucella group and entero- 
coccus are generally classified as resistant, but their resistance is of a 
lower grade than that of B. coli and the Salmonella group. Strep, 
pyogenes, Strep, viridans, pneumococcus. Staph, aureus, B. diphtherice, 
B. anthracis, meningococcus and gonococcus are “ sensitive ” as 
compared with B. coli and the Salmonella group, being generally 
unable to grow in a concentration of o-i unit per c.c., but even 
among these sensitive organs there are quantitative differences ; thus. 
Strep, pyogenes. Strep, viridans, the pneumococcus, meningococcus 
and gonococcus are more sensitive usually than Staph, aureus, B. 
diphtherice and B. a^ithracis. 

As I have mentioned, penicillin has been used therapeutically and 
its use has been regulated on the basis of its being purely bacteriostatic. 
While a bacteriostatic agent may be highly effective in many bacterial 
infections by controlling growth in the tissues and so assisting the 
natural defences, some of the spectacular and rapid results of penicillin 
treatment have seemed more compatible with actual bactericidal 
action. About a year ago we were so impressed with this that it was 
decided to investigate the question, and with Dr J. P. Duguid’s 
collaboration a series of most interesting in vitro observations have 
been made on the mode of action of penicillin. In the first experiments 
penicillin in varying concentrations was added to broth and in parallel 
to Locke’s salt solution ; ’ varying concentrations of a standard 
Staphylococcus aureus culture were inoculated into these ; stroke 
sub-inoculations with a standard loop were then made on plates of 
solid medium (containing an appropriate amount of penicillinase) 
immediately on admixture of penicillin and culture and at intervals 
during incubation at 37° C. ; the plates were incubated and the 
resulting growths compared. It was thus possible to ascertain whether 
the effect of the penicillin was bacteriostatic or bactericidal, the 
degree and speed of the effect, its relationship to the phase of growth 
or vegetative activity of the organism, and the influence of bacterial 
numbers. In later experiments, by observing at intervals the degree 
of turbidity of the mixtures made in fluid medium, bacteriolysis if it 
occurred could also be determined. 

The results demonstrated definite bactericidal and bacteriolytic 
effects when penicillin acted- on the organisms hi a nutrient medium, 
commencing after about five hours and progressing during twenty-four 

* ^ Recent evidence indicates that B. influenza type C is sensitive ; this is a common 
type in meningeal infections (Forgacs et at., 1945, Lancet, i, 785). 
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hours, i.e. the period when active growth occurred in the absence of 
penicillin. In the salt solution, in which the organisms merely survived 
without growing, there was no killing. These findings at once 
suggested that penicillin could only affect organisms in their active 
phase. This work has been extended along various lines and with 
different organisms and the results show that penicillin in “ therapeutic ” 
concentrations acts as a bactericidal agent and is not merely bacterio- 
static like the sulphonamides. In fact, by the method used, the contrast 
between sulphanilamidc and penicillin is striking, the former being 
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Chart i. — Sulphanilamidc and Streptococcus pyogenes in Broth. 


only bacteriostatic in “ therapeutic ” concentrations and very dependent 
on the number of organisms with which it is brought into contact. As 
was pointed out by early workers on this subject, sulphanilamidc is 
only effective on small bacterial inocula. It has been stated that 
penicillin acts alike on large and small numbers of organisms, but in 
our experiments this has not been so ; thus in the presence of a high 
bacterial concentration its effect may be annulled. Illustrative results 
of these experiments are shown graphically in Charts i and 2. Since 
we started these studies a number of papers have been published by 
others on the same subject, and all writers agree that penicillin is 
bactericidal and bacteriolytic and that these effects are dependent on. 
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and proportional to, the vital activity of the organism. According to 
Hobby and Dawson (1944) conditions which increase the rate of 
growth of bacteria increase the rate at which penicillin acts. Todd 
(1945) has fully demonstrated the lytic action of penicillin towards a 
variety of organisms and that this effect is most rapid when the 
organisms are at the maximal rate of growth.* 

Thus an important principle has now been established ; the more 
active the growth of a micro-organism the more susceptible it will 
be to penicillin ; and we can understand the remarkable results of 
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Chart 2. — Penicillin and Streptococcus pyogenes in Broth. 


penicillin treatment in the most acute forms of infection. The full 
implications of this principle must also be considered. Our present 
methods of continuous administration, though logically the optimum 
if penicillin acted only as a bacteriostatic agent, may fall short of the 
true optimum. Thus intermittent dosage, the doses being suitably 
timed, might prove more effective than the continuous method. This 
has also been emphasised by Bigger (1944^), who points out that 
when large numbers of bacteria in the body are brought into contact 
with penicillin a certain proportion will be in the inactive phase at the 
time and these survive or persist ; later the survivors will become 
active and then susceptible to penicillin. It is unlikely that one large 

* 1945, 172) now states that the most probable explanation of 

bacteriolysis produced by penicillin is that the organisms are first killed by penicillin 
and then autolysed. 
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dose would eliminate all organisms especially when these arc very’ 
numerous ; some will survive as we see in laboratory’ tests, and 
repeated doses would usually be required for a final cure. The actual 
optimum dosage requires also further investigation in various ty'pes 
of infection. 

How penicillin interferes with the vital chemical activity of bacteria, 
so leading to their death and disintegration, still presents an intriguing 
problem which can only be solved along biochemical lines, and a 
knowledge of the chemical structure of the substance is required for 
its elucidation. Whatever the chemical mechanism of penicillin action 
may be, it affects a metabolic function involved in the early stages 
of development (Chain and Duthie, J945). 

In building up our knowledge of how penicillin acts on bacteria, 
studies of morphological changes in bacterial cells under the influence 
of penicillin have been of some interest and possible significance. It 
had been pointed out in 1940 by’ Gardner that marked morphological 
alterations were produced by penicillin, and he stated that such effects 
occurred in higher dilutions than that causing inhibition of growth. 
He described elongation or spherical enlargement of the cells with 
imperfect fission. We have also carried out a series of observ’ations 
on this aspect using for the purpose the microscope-incubator in which 
bacteria can be examined microscopically at any time during the 
whole course of their growth. The anthrax bacillus has been selected 
for these studies (though not exclusively) in virtue of its large size, 
its spore production and susceptibility to penicillin. Results depend 
on the amount of penicillin present, but in “ therapeutic ” concentrations 
the bacillary organism is seen to undergo enlargement, to lose its 
natural rectangular shape and become oval, spherical, or irregularly 
rounded ; finally, sudden disintegration occurs leaving behind only 
amorphous residue or a “ ghost ” cell. The early changes occur 
while multiplication and division arc still proceeding. Bacterial cells 
in the resting phase in a non-nutrient medium show practically’ no 
change. High concentrations of penicillin may bring about ly’sis 
without prior enlargement (see Fig.). Spores, which arc generally 
regarded as so highly resistant to most antiseptics, are very susceptible 
to penicillin provided they are present in a nutrient medium ; the 
initial stage of germination is first observed and then, according to the 
amount of penicillin, either great enlargement, like that of the 
vegetative form, followed by rapid disintegration, or lysis without 
prior enlargement. These findings are of practical importance in 
the use of penicillin as a prophylactic against gas-gangrene where the 
organisms are implanted in the tissues in the spore form. An important 
principle in regard to the destruction of spores is that they must first 
commence to germinate ; spores remaining in the resting phase in a 
non-nutrient medium are unaffected. This principle may also have 
applications to other antiseptics. 

The observations described above must at present be interpreted 
with some reserve, since the morphological changes and also the final 
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lysis represent only secondary pHcnomcnJi in tHe nction of penicillin 
on the bacterial cell. 

Such then in brief is our basic knowledge of penicillin as a 
therapeutic agent. Its great value in various bacterial diseases has 



The Effect of Penicillin on Growing Anthrax Bacilli. 
{From drawings by Dr J. P. Duguid) 


now been established beyond any doubt ; the exact scientific proof 
of its therapeutic superiority over other methods of treatment, while 
also accepted in certain diseases on the available clinical data, in 
' general remains to be proved by controlled comparative trials on a 
sufficiently extensive scale, and such trials present great difficulty 
in their proper execution. When penicillin fails in conditions in which 
on rational grounds it , might be expected to succeed, we have still 
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incomplete knowledge of the limiting factors. There is also scope 
for further study of optimum dosage and mode of administration. It 
can only be through a full knowledge of the basis of penicillin therapy 
that optimal methods will be attained and wo arc still at the stage of 
learning the fundamental facts. In the laboratory we have certainly 
gained a vivid impression of the remarkable properties of penicillin 
and its superiority in vitro over the sulphonarnidcs in respect of certain 
bacteria, and we can now understand its almost dramatic effects in the 
most acute infections ; we can also appreciate its limitations. 

The problem of the chemistr)' of penicillin and its chemical action 
is of fundamental importance, for as I have stressed, penicillin is only 
one of a group of analogous or related substances, and within this 
group may be found agents which will achieve therapeutic effects 
where penicillin fails. In fact, penicillin has a far-reaching significance 
in medicine and biology, but this at present is difficult to assess. Here 
is our wider problem and our greater hope. 

Acknowledgment. — The author is indebted to Drs Challinor, Duguid and 
McAdam for certain data incorporated in tliis publislicd lecture. 
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THE CLINICAL USE OF PENICILLIN* 


By J. R. LEARMONTH, Ch.M„ F.R.C.S.Ed. 

Professor of Surgery, University of Edinburgh 

When I was honoured by being asked to give this lecture, I protested 
that it should be a symposium. Unfortunately this is not possible 
’ under the conditions of the Honyman Gillespie Trust, and to-day I 
appear as spokesman for a team of clinical workers who have given 
much time and much thought to the problem of penicillin treatment 
ever since its therapeutic possibilities were introduced to the profession 
by Florey and his colleagues, whose brilliant and laborious work put 
to practical use the original fascinating observation by Fleming, In 
the early days Dr McAdam and Mr Aird were most immediately 
' concerned, and later they were joined by Dr McCall ; but other clinical 
- colleagues have co-operated most willingly, as have also the administra- 
tive staffs of the various hospitals in Edinburgh. The work has been 
done in close co-operation with Professor Mackie and his younger 
colleagues ; important as was this co-operation in the early phases, 
I emphasise that, it must continue if penicillin therapy is to be 
effective and productive of information on which subsequent progress 
can be based. So short a lecture must be almost wholly limited to 
■practice and impressions in Edinburgh, and I have excluded the 
many valuable applications of penicillin to the problems of war 
surgery. It is impossible to deal with the vast literature on penicillin 
which has already accumulated, to which at almost every turn we 
have been gready indebted ; moreover, this lecture is designedly a 
, ^simple one, intended for those who have little or no experience in the 
' use of penicillin rather than for those who have had considerable 
experience. For the purpose of the lecture I have made free use of 
comments from colleagues, to whom I am greatly indebted ; reference 
will be made to them at appropriate times, and no doubt they will be 
publishing their individual experience in detail in suitable journals. 

The story of the use of penicillin in Edinburgh may be divided 
into three periods. Originally, through the kindness of the University 
Court which I take this opportunity of acknowledging, it was possible 
of Bacteriology to make a small quantity of 
penicillin in my Department, mainly from a culture kindly supplied 
y Dr R. D. Coghill, of the United States, and also by Dr J. W. Trevan, 
o the Wellcome Physiological Research Laboratories. The limited 
amount ^ available restricted its clinical application, but the solution 
o certain interesting problems in its preparation and concentration — 
’ M ^ existed at that time — ^were advanced by the work of Professor 
^ ackie and his team. During the second period I had the privilege 
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of receiving small supplies from the Penicillin Clinical Trials Committee 
of the Medical Research Council. These were intended for purposes 
of research, particularly in eases of acute osteomyelitis. During this 
period every patient except two was hospitalised in the Royal Infirmar>' 
or other general hospital, irrespective of social position. The two 
exceptions were patients treated in nursing homes for another surgeon ; 
in one of these eases a bacteriological problem of great interest and 
importance was clarified, the other was a child suffering from staphylo- 
coccal scpticscmia and too ill to be moved. Many of the patients 



HOURS AFTER SINGLE I.M. INJECTION 


Fig. I — Average results of bacteriostatic estimations of 
serum after single Intramuscular injection. 

• (By kind permission of Tkc Lancet^ 

have made contributions to hospital funds and to our penicillin research 
funds, and it is a matter of some interest that the largest contributions 
have come from the least affluent patients. During this period regular 
meetings were instituted at which all those interested in the work 
pooled their experiences. We have found these meetings very valuable, 
and they continue. During the third period generous supplies have 
been available through the War Office and the Department of Health 
for Scotland, first and rightly for the treatment of war wounds, and 
later for general civilian use ; and the present position is that no 
patient who could be rightly treated by penicillin lacks the drug. When 
any powerful new remedy is introduced to therapeutics, there is often 
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a tendency to neglect older methods known to be efficient. On the 
whole this tendency has been well resisted, although certain patients 
for whom' penicillin has been asked could have been treated with 
equal success by one of the sulphonamides. We are now entering 
upon a period when penicillin wall take its proper and highly important 
place in therapeutics. 

Pharmaceutical Considerations 

Properties. — Penicillin comes to us in ampoules or tablets as the 
sodium or calcium salt. The . chief pharmaceutical problem in dis- 



Fig. 2. Graph comparing excretion, of penicillin after intramuscular injection in saline 
solution and in a mixture of beeswax and peanut oil. 

pensing it is that it is highly hygroscopic, the calcium salt less than 
the sodium salt ; an important point in storage is to keep the powder 
dry, and broadly speaking the cooler it is kept the longer do prepara- 
tions of . penicillin, and especially solutions, retain their potency. The 
ideal is to store at 4 ° C. Penicillin is relatively unstable. It is 
destroyed by pe7iicilli?tase, which is produced by various bacteria 
including B. coli ; by acids ; by alkalis ; by the salts of heavy metals 
such as mercury ; by alcohols ; and by oxidising agents such as 
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hydrogen peroxide, potassium permanganate and Knsol. It is obvious 
that apparatus for the administration or application of penicillin must 
be free from any of these suijstances, nor must they be applied to 
wounds before or during treatment. 

Preparations. — (a) Soluiioiis. Penicillin may be administered 
in the form of a solution either for parenteral administration or as 
a local application. For parenteral administration, 100,000-500,000 
units may be dissolved in too c.c. of sterile saline and given as a 
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Fig. 3. — Diagram sho\nng the concentration of penicillin in infections of the serous cavities 
and subarachnoid space after a single intramuscular injection of 100,000 units of 
penicillin. The figures for the uninfected subarachnoid space and joint cavities arc also 
shown. 

continuous intramuscular drip. An accurate apparatus for doing this 
has been evolved in Edinburgh and described by McAdam, Duguid 
and Challinor (1944), and it has proved simple and efficacious. 
Penicillin may also be given by intermittent intramuscular injection, 
doses of 25,000 units dissolved in 2 or 3 c.c. of saline being administered 
every three hours. When given intramuscularly it is rapidly excreted 
in the urine (Fig. i), and much work has been done in attempting to 
incorporate it in a vehicle which will delay its excretion. One of these 
vehicles is a mixture of beeswax and peanut oil, but while this does 
delay excretion to a certain extent (Fig. 2), it is rather difficult to 
use. Penicillin administered intramuscularly and distributed by the 
blood stream does not readily pass into normal serous cavities, with 
the possible exception of joints and the peritoneal cavity. However, 
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when such cavities are inflamed, adequate concentrations of penicillin 
appear in the infected exudate after parenteral administration TFig. 3), 
When large doses of penicillin arc introduced into infected serous 
sacs, quantities adequate to produce bacteriostasis appear in the blood 
stream, and indeed remain in sufficient concentration for longer periods 
than do similar doses given intramuscularly (Fig. 4). These points 
have an obvious bearing on the choice of route in the treatment of 
such conditions as peritonitis, empyema and meningitis. For the 



Fig. 4. Graph sho'wing concentration of penidllin maintained in the blood stream after 
the introduction into the subarachnoid space of 200,000 units. (By kind permission of 
The Lancet^ 


spraying of cutaneous conditions, and for eye drops, penicillin is also 
put up in solutions in strengths varying from 500 to 2500 units in 
each cubic centimetre. 

(U) Powder. Penicillin may be applied to wounds or raw areas 
as a powder, diluted as a rule with sulphathiazole, so that i gram of 
powder contains 2000 units of penicillin. The most economical 
method is to use a special insufflator so as to produce an even frosting 
of the area to be covered. 

CO Cream. Penicillin may be made up in a .water-soluble base 
(lanette wax SX), the usual strength being 500 units to the gram. 

(rsQ Lozenge. Penicillin may be incorporated in agar or gelatin 
for use in affections of the mouth and throat, each lozenge containing 
1000 units. 
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(e) Snuff. With dried plasma as a diluent, penicillin has been 
used in the form of snuff in the treatment of nasal infections, in a 
strength of 5000 to 10,000 units per gram. 

(/) Capsjtle. A day or two ago Sir Alexander Fleming was good 
enough to send to me a series of gelatin capsules containing penicillin, 
to be administered by mouth. 

Reactions. — In all probability the reactions sometimes observ'ed 
after penicillin therapy are due to the presence of impurities. Occasion- 
ally oedema of the face follows the administration of systemic penicillin 
(Fig. 5) ; an urticarial rash may appear (Fig. 6), although this may 
depend upon the septica:mic infection ; and it is said that penicillin 
by itself may give rise to pyrexia, although it seems more likely that 
this may be due to the presence of pyrogenic substances in the particular 
sample. Local reactions at the site of injection seem to depend on the 
presence of impurities or to be the result of poor technique. 


Clinical Use 

The predominant consideration in clinical use is that penicillin 
does one thing and one thing only : that is, it deals with bacteria 
which are sensitive to it and which it can reach. It cannot therefore 
affect dead tissue, nor does it influence the structural effects of infection, 
for example the thickening of the skin and subcutaneous tissues seen 
in chronic sycosis. Since successful penicillin therapy is possible only 
when the organism is sensitive, it follows that early bacteriological 
diagnosis is vital. The following table indicates the sensitivity to 
penicillin of various organisms and other infecting agents. 


TABLE I 

Penicillin Sensitivity 


Sensitive 

Staphylococci 

Streptococcus pyogenes and other ha:mo- 
lytic streptococci (except Group D) 
Streptococcus viridans (most strains) 
and other non-htemolytic strepto- 
cocci (most strains) except entero- 
coccus 

Pneumococcus 
Bacillus diphthericE 
Diphtheroid bacilli (most strains) 
Morax-Axenfeld bacillus 
Bacillus anthracis 
Actinomyces 

Bacillus ivelchii and other sporing 
anaerobes 
Gonococcus 
Meningococcus 
Diplococcus catarrhalis 
Treponema pallidum 


Insensitive 

Enterococcus 
Fricdlander’s bacillus 
Hrcmophilic bacilli 
Bacillus pertussis 

Bacilli of the tj7)hoid, paratyphoid, 
dysenterj’ and coliform groups 
Vibrio cholera 
Bacillus pyocyatieus 
Bacillus proteus 
Bacillus pestis 
Brucella group 
Bacillus tuberculosis 
Yeasts 
Moulds 
Viruses 

Plasmodium and other protozoa 
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When an accurate bacteriological diagnosis has been made, the 
indications for the use of penicillin can be translated into terms of 
clinical diagnosis. The following four tables, taken with some 
alteration from the pamphlet issued by the Ministry of Health, 
summarise this translation. 


TABLE II 


Penicillin is indicated in : — 

(«) Septicsemia (systemic administration). 

(i) Puerperal sepsis (systemic administration). 
id) Acute cellulitis (systemic administration). 

(rf) Acute osteomyelitis (systemic administration). 

(e) Cavernous and lateral sinus thrombosis (systemic administration). 

(/) Pneumonia (systemic administration). 

■ {g) Meningitis (intrathecal injection, often combined with systemic 
administration). 

(Ji) Carbuncles and acute abscess (systemic or local administration). 

(t) Certain types of empyemata (systemic and intrapleural injection). 

(y) Suppurative arthritis (intra-articular injection, sometimes combined with 
systemic administration). 

(fi) Anthrax (systemic administration). 

(/) Actinomycosis (certain strains) (systemic administration). 

{tn) Gonorrhosa, acute and chronic (systemic administration). 

(«) Gas gangrene and “ malignant oedema ” (systemic administration). 

(o) Other acute infections due to organisms sensitive to penicillin but resistant 
to sulphonamides. 


TABLE III 

Penicillin is often of value in ; — 

(a) Bums (cream or spray). 

(fi) Sycosis barbse (cream or spray). 

(c) Impetigo (cream or spray). 

(rf) Dermatitis with infection (cream or spray). 

(e) Conjunctivitis and infections of cornea (eye drops, cream or lamellae). 

(/) Infected wounds (powder, cream, or in solution). 

(g) Encouraging results have recently been obtained in' infections of the mouth 
and throat, using pastilles containing penicillin. 

(/i) Penicillin may be used as a prophylactic agent in wounds exposed to 
infection. 

(i) Infections of the urinary tract due ' to sensitive organisms (systemic 
administration). 


TABLE IV 

Penicillin may be of value in : — 

(a) Syphilis. 

(3) Subacute bacterial endocarditis. 

(c) Diphtheria. 

id) Acute mastoiditis and otitis media. 

(e) Peritonitis. 

(/) Chronic osteomyelitis. 

VOL. mi. NO. I B2 
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TARL1-: V 

Penicillin is of doubtful value or of no value in : — 

(a) Tuberculosis. 

tfi) Acute rheumatic fever. 

(c) Rheumatoid arthritis. 

(//) Ulcerative colitis. 

(e) Infections caused by nniscs such a*; itidtirnra. .antrrii'ir poliornyelitii .anr! 
encephalitis lethargica. 

(/) All Gram-negative bacillary infections such as typhf'ifl frver, dys'“ntrry. 

undulant fever, and infections u-ith Pact, crli, //. induens:, Proteus, 
Ps. fyocyanea and Pact, friedliinderi. 

(g) Glandular fever. 

(//) Pemphigus. 

(i) Hodgkin’s disease and the reticuloses. 

(/) Leukremia. 

(P) Malaria. 

(1) Cancer. 

I shall now deal with certain of these eonclitions in greater detail. 

Septicaemia. — Systemic penicillin therapy to the amount of 
100,000 units a day has greatly improved the prognosis in septicremia, 
especially in staphylococcal septicaemia, and recovery can be anticipated 
when the strain is penicillin-sensitive, provided that adequate treatment 
is begun early and that any collection of pus which forms can be 
drained. For one to five days after the beginning of treatment, and 
depending on the severity of the infection, the patient may continue 
to be very ill, although in streptococcal cases the blood culture becomes 
sterile in one to three days, and in staphylococcal cases in three to 
five days. With the control of septicaemia, there is rapid improvement 
in the general condition, the temperature falls by lysis, and in moderate 
cases the leucocyte count falls with the temperature (Fig. 7). In grave 
cases an originally low leucocyte count may rise when the septicaemia 
has been controlled. Systemic treatment should be continued until 
any local lesions are also sterilised, a process which may be aided by- 
local use of the drug. It must be emphasised that the usual general 
measures in the treatment of septicaemia must be energetically 
applied. 

Acute Osteomyelitis. — In acute osteomyelitis early and adequate 
systemic penicillin therapy reduces the immediate mortality and limits 
the amount of bone destruction. Dr McAdam (1945) has recorded a 
series of 40 cases, in half of which the blood culture was positive, with 
one death. Active surgical interference is reduced to a minimum. 
In the early stages aspiration or drainage of local abscesses may be 
required, and in the later stages the removal of small sequestra. 
Systemic treatment must be continued for fourteen to twcnt)'-onc 
days, and terminated only when any local lesion is sterile. In acute 
osteomyelitis, penicillin may be administered by the intramedullary 
route suggested by Mr Aird (194$). This usually produces adequate 
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concentration in the serum and has two further advantages : first it 
ensures a high concentration of the blood in the infected medulla, 
and second it is possible to aspirate samples of the infected marrow at 
intervals, for bacteriological examination. Unless one is familiar 
with it, the radiological picture in these cases is apt to be misleading. 
There is widespread rarefaction of bone which makes it difficult to 
recognise any architecture. This is due not to local destruction but 
to the presence of active vascular tissue as a result of whose activity 
the bone is recalcified and its architecture restored almost to normal 
(Fig. 8). It should be noted that in osteomyelitis early diagnosis is 

THt itoT*t iwnwwwy of ifttutmcH. 



Fig. 7. Temperature chart in Case i, showing fall of temperature by lysis and parallel fall 

in leucocyte count. 


essential for success ; should the disease become chronic, it is but 
little affected by either systemic or local treatment by penicillin. 

Septic Arthritis. — The ideal local treatment of either primary 
or secondary suppurative arthritis is daily aspiration of the joint and 
the injection of 25,000 units of penicillin in 2 to, 5 c.c. of saline, a 
procedure which is continued until the pus becomes sterile and effusion 
disappears. However, local treatment is not absolutely essential, 
because penicillin administered systemically reaches the infected 
effusion in adequate concentration. 

Case i. W. McK. This young man was transferred to my ward from 
Professor Murray Lyon’s ward, suffering from staphylococcal septicEemia 
with lesions in the left tibia, right olecranon and left acromio-clavicular joint. 
In addition he had a staphylococcal pneumonia and staphylococcal peri- 
carditis. He improved slowly under penicillin therapy ; a subperiosteal 
abscess over the left tibia required drainage but it proved possible to suture 
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the wound secondarily, although later two .small .sequestra had to he removed. 
The pericarditis yielded to penicillin therapy (sec p. ;(» and Tig. ii). The 
youth has made a good recovery and appropriately enoutdi is now employed 
by the Royal Infinnar)- to deliver penicillin where it i.s needed throughout that 
institution. 

Case 2. J. G. This child, a patient of Mr Aird, stifTered from o.Ueo- 
myelitis of the upper end of the femur, comj)licated hy se[)ti(: arthritis of the 
hip joint from wliich Staph, aureus wa.s recovered. lie was treated hy intra- 
medullar)' drip, and in the course of four months the upper end of his femur 
has been entirely reconstituted and he has full movement in the hip joint 
(Fig. 8, a, b, c, d). 

Acute Local Pyogenic iNFECTioN.^.—Local .staphylococcal 
infections and local streptococcal infections, which may improve under 
sulphonamide therapy, are well controlled hy systemic administration 
of penicillin. The local procc.ss may resolve or an abscess may form, 
possibly containing necrotic tissue. Absce.sses are drained as necessary’, 
and necrotic tissue should always be removed (with the possible excep- 
tion of tiny sequestra in bone). When the pus in an abscess cavity is 
thin it should be evacuated by aspiration and replaced by a somewhat 
smaller volume of saline solution containing 25,(X)0 units of penicillin, 
the procedure being repeated every second day until the abscess is 
healed. Wounds already infected, or those in which infection appears 
probable, may be treated by introducing penicillin solution into their 
depths through fine tubes, up to a total of 10 c.c. twice a day for 
four days ; or the wound may be liberally covered with pcnicillin- 
sulphathiazole powder. 

Case 3. J. C. This patient was admitted to my ward suffering from 
a large abscess occupying the left iliac fossa and left groin. The infecting 
organism proved to be a haemolytic streptococcus. Some days after drainage 
had been established he became severely ill and the blood culture yielded a 
haemolytic streptococcus. The following day, after the administration of 
50,000 units of penicillin, the blood culture was negative, but seven days 
later septic arthritis due to a hremolytic streptococcus of the same type appeared 
in the left ankle. This was dealt with by the administration of systemic 
penicillin, and after twenty-four hours, during which 100,000 units were 
administered, the effusion in the anlde joint was sterile. 

Infections of the Fingers and Tendon Sheaths. — In the 
Royal Infirmary Mr Curr has carried out an extensive investigation 
on the use of penicillin in infections of the hands, and in Leith 
Hospital Mr Murray has done the same ; I am indebted to the former 
for a summary of his views. In general, local methods of application 
give no better results than in controls, but in tenosynovitis, severe 
lymphangitis and early septic arthritis the results of systemic 
administration are very good. It must be emphasised, however, that 
whatever the type of infection, correct surgical treatment is essential 
and the patient must be continuously and adequately supervised. 
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When surgical treatment is delayed and necrosis has been allowed to 
occur, penicillin cannot be expected to compensate for bad surgery. 
In 25 cases of tenosynovitis affecting the digits of the hand, the function 
of the digit was completely recovered in 12, slightly limited in 7, while 
in 6 the digit remained permanently stiff. Under systemic treatment 
streptococci disappeared from the infected sheath in two to three days, 
and staphylococci in 7 days or longer. 

Case 4.' E. M. Tiiis patient had an infection of tlie tendon sheath of 
the left thumb due to a hremolytic streptococcus. On admission she was very 
toxic and had repeated rigors. The tendon sheath of the thmnb was drained 
in the digit and in the palm, and intramuscular penicillin begun. The following 
day it was necessarjf to drain the sheath of the little finger in the digit and in 
the palm, and Parona’s space in the forearm. Thereafter improvement was 
steady ; penicillin was continued for five days although the tendon sheath 
became sterile in two days. The woimds were completely healed in sixteen 
days, and there has been full functional recovery in all parts of the hand 
and %vrist. 

Prophylaxis. — Penicillin may be used either locally or by systemic 
administration for wounds which result in large raw surfoces, and 
before the grafting of skin or the grafting of bone, for example in the 
mandible. Used in this way, it is a valuable adjunct to surgical 
treatment, but it should be emphasised that in no way does it dispense 
with the need for scrupulous primary treatment and care in subsequent 
dressings. 

Empyema. — Although large doses of systemic penicillin reach the 
cavity of an empyema in sufficient concentration to sterilise it (Fig. 9), 
local injection into the cavity is more economical and produces a higher 
local concentration of the drug. 'Pus is aspirated on alternate days, 
and 25,000 units of penicillin in 5 c.c. of normal saline introduced, a 
procedure which is repeated until three successive specimens of pus 
at intervals of twenty-four hours have proved to be sterile. In 
pneumococcal and streptococcal cases this can be expected in seven 
days, in staphylococcal cases in about twenty-one days. Although 
it is possible in rare cases to cure an empyema by aspiration in this 
way, our present procedure is to sterilise the pus, to start systemic 
penicillin, and then to carry out open drainage in order to avoid the 
thickening of the pleura which impedes the re-expansion of the lung, 
to secure the removal of any masses of fibrin which may be present 
and to provide drainage for pus which may be too thick to aspirate. 
Operation is also necessary when an empyema is loculated. When 
empyema occurs in the presence of pneumonitis, systemic treatment as 
well as local is obviously also necessary. 

Case 5. J. F. This youth suffered from a pneumococcal empyema which 
was treated locally by pem'cilliri. He is the only patient in whom operation 
has not been necessary (Fig. 10, a, 3). 
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Case 6. R. T. This patient represents the usual sequenrt; of events. 
He had a pneumococcal emijycina which hecatne sterile in two day.s after the 
systemic administration of 600,000 units of penicillin. A week later pneumo- 
cocci were again obtained from the ])us. 'I’his wiis again steriliNcd by .sy.stcmir 
penicillin, and thereafter open drainage by rib re^•'etion was carried out. 
Large masses of fibrin were fountl and removed, and tlw patient subsequently 
made an uninterrupted recovery. 


PtH\CiiJ.w Co^^c»^ e«~ FtiP^tMA F\)^ ro<.t.Cv. » «^ S- iv r Inro-n.- ; « 

Ihjcctioh er lOOPOOUnra PrM\:ivv.ei 



Fig. 9. — Graph showanp penicillin content of empyema pus after a sinple intramuscular 
injection of 100,000 units. (By kind permission of The Lancet.) 


Suppurative Pericarditis. — In suppurative pericarditis repeated 
aspiration of the pericardium and injection of 25,000 units of penicillin 
are indicated. The procedure is carried out on alternate days until 
the pus is sterile (Fig. 11, a, b). 

Meningitis. — The drug has been used in pneumococcal, strepto- 
coccal, and sulphonamide-resistant meningococcal meningitis, and, 
with the most valuable co-operation of Mr Dott, it has been possible to 
make certain observations, chiefly in pneumococcal cases, of the routes 
to be employed. In infections of the subarachnoid space, it is possible 
to obtain bacteriostatic concentrations in the cerebrospinal fluid by 
giving large doses, c.g. 50,000 units four-hourly, by the intramuscular 
route. The concentration in the fluid can be increased by intrathecal 
injections of 25,000 units of penicillin in 2 c.c. saline given daily. 
Both routes should be employed, especially in cases in which there is 
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reason to suspect interference with the circulation of the cerebrospinal 
fluid as the result of adhesions, because penicillin can reach trapped 
collections of fluid only after sj^tcmic administration. 

Bacterial Endocarditis. — During the past year the problem 
of treating bacterial endocarditis by penicillin has been intensively 
studied in a research planned by the Medical Research Council to 
include the whole country. In Edinburgh, Dr Rac Gilchrist has 
undertaken this task, and I have his authority to say that he considers 
penicillin by far the best remedy so far employed. Naturally early 
diagnosis is of supreme importance so that treatment may antedate 
failure of nutrition and, so far as possible, the occurrence of major 
ernbolic phenomena, which if survived may apparently undermine 
resistance and prolong the illness. The assessment of remedies in this 
disease is notoriously difficult on account of its fluctuating course and 
spontaneous remissions. 

Actinomycosis. — Strains of the streptothrix causing the clinical 
condition actinomycosis vary greatly in their susceptibility to penicillin, 
and even when the strain is susceptible large doses may be required. 
Abscesses are drained as they appear. 

Other conditions in which systemic penicillin treatment has been 
successful include thrombosis of the intracranial sinuses, sulphonamide- 
resistant pneumococcal pneumonia, staphylococcal pneumonia, puer- 
peral sepsis and staphylococcal urinary infections. 

Otorhinolaryngology.— D r Mitchell, Dr Simson Hall’s clinical 

assistant, has kindly provided me with some information on the 
applications of penicillin in otorhinolaryngology. It has been found 
that in an otherwise healthy mouth all susceptible organisms (and that 
means practically all organisms) are eliminated in twelve to eighteen 
^ ours by the administration of three to four lozenges at two-hourly 
intervals, the lozenge being allowed to dissolve slowly. Lozenges have 
een given both pre-operatively and post-operatively in tonsillectomy 
cases, the local condition of the fauces being better both immediately 
a ter operation and during the process of healing, which is consider- 
a y acce erated and less painful. In acute streptococcal tonsillitis, 
ozenge treatment is not so successful since re-infection occurs from 
onsi ar crypts, although infective droplet spray is controlled ; but 
ozenges may eliminate sulphonamide-resistant streptococci from the 
roats o carriers for as long as administration is continued. In acute 
sinus in ections there is no longer reason to dread either osseous or 
intracranial cornplications, but chronic sinus infections share the lack 
? in chronic infections elsewhere throughout the 

° lozenges have been extremely valuable in the treat- 

infection. Dr Hutchinson, the Dean of the 
in urg Dental Hospital, informs me that approximately 50 cases 
ave een treated. Six lozenges are distributed throughout waking 
ours an one lozenge placed in the buccal sulcus on going to bed. 
ere is marked clinical improvement in twenty-four hours, and after 
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four or five days’ frcatmrtU the lesions have disapprarerl. Some of 
these cases relapse, for wliat reason it is at pres'-n* irnpor.sihir to say. 
Dr Cranston Low has investigated the harteriologir.al rmdingr. in these 
cases, and has elicited the extremely interestitii: fact tl»at \'incent’s 
spirochpctc disappears within forty-eight hour;., although other 
spirochaetes arc more resistant. The fusiform haciiU may rlirninish 
in number, but as a rule persist throi/gliout tr/'etnirnt. 

Dermatology. — In sycosis, Dr Percival has ff)Unfl penicillin a 
valuable aid both as primary treatment and in rase,; which have 
relapsed. A solution is sprayed on the affected area several times daily 
in the early stage sof treatment ; later penicillin is ap[>!ied as a cream 
three or four times daily. In long-standing c.ases other therap'-utic 
measures may be required to deal with the pathological changc.s in the 
skin which result from the chronicity of the infection. In impetigo 
and the infcctiv'c eczemas, Dr Percival has found penicillin dis- 
appointing, with the exception of recurrent pustul.'ir eczema of the 
fingers and palm which responds well. 

Ophthalmic Conditions. — Through Dr Cameron's kindness, I 
am able to show you a remarkable case. 

Case 7. This patient had a cataract removed in >040. In 1944 he 
returned wth septic iritis and an abscess in the vitreous caused by an infection 
through a weak point in tlic operation .scar. Through a keratome inci.sion a 
lacrimal needle was introduced through the pupil into the vitreous and 2500 
units of penicillin in 0-5 c.c. saline injecteti, a procedure which was repeated 
two days later. The infection in the vitreous was controlled, the remains 
of the abscess persisting temporarily as a fibrous mass which ultimately 
disappeared, leaving the patient with 6/18 \nsion and ability to read Jaeger I 
with suitable correcdon. 

Dr Graham has been comparing the effects of penicillin treatment 
with albucid in traumatic corneal ulceration. He has found that 
after penicillin the corneal scar is probably less dense, but considers 
that there is little to choose between the two methods. Of 13 cases 
treated by penicillin drops, ii have 6/18 vision or better. In 2 late 
cases ^yith extensive corneal disturbance the ulceration healed, but 
the resulting scarring left the patient with poor vision. 

Venereal Diseases. — Dr Batchelor has treated 1 1 5 cases of 
gonococcal infection in men and 26 cases in women and children. 
He found that a method of treatment giving a high cure-rate consists 
of four intramuscular injections each of 40,000 to 50,000 units given 
at intervals of three hours. This method of treatment could be adopted 
in general practice provided that the necessar};^ facilities for storing 
and administering penicillin were available. There is, however, one 
important reason why cases of gonorrhoea should come under the care 
of a competent venereologist, a reason so important in its implications 
that I quote Dr Batchelor’s views on the matter : — " Every' case of 
gonorrhoea treated with penicillin should receive a rigorous test of cure. 
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such testing to include periodical bacteriological examinations of 
secretions from all the areas liable to be infected, and also testing of 
the blood, not only by the gonococcal complement fixation, but also 
by the Wassermann and Kahn tests. This latter precaution is rendered 
very necessary by the fact that the dosage (160,000 to 200,000 units 
in four doses of 40,000 to 50,000) recommended as adequate for the 
cure of gonorrhcEa would be quite insufficient to cure syphilis (possibly 
contracted at the same time and incubating more slowly), and would 
only suppress or delay the appearance of the chancre, thereby preventing 
or delaying the recognition of the concomitant syphilis. It is therefore 
an essential routine that all cases of gonorrhoea treated with penicillin 
should have Wassermann and Kahn tests of the blood repeated at least 
once a month, and that clinical and serological observation for syphilis 
should be continued for six months." 

The treatment of syphilis by penicillin is still a matter for 
exploration by the experts. 


Choice between Sulphonamides and Penicillin 

When an organism is sensitive to both penicillin and a sulphon- 
ami e, penicillin is generally more effective, but many infections by 
ffimo ytic streptococci and pneumococci yield readily to a sulphon- 
amide. When sulphonamide-resistant strains of these organisms are 
encountered, penicillin will achieve a cure. On the other hand, in all 
severe stap y ococcal infections, treatment by penicillin should be the 
primary ^ In the case of other organisms the choice may be 

e ermine y the known sensitivity of each bacterium to the two 


IHE FUTURE 


nva'l ^ present time adequate supplies of penicillin are 

^ ^ y t e concentration of medium in which the mould has 
work on synthesis of the drug proceeds, and when this is 
forward to an even more powerful influence 
the a result of the work of organic chemists, to 

in<!Pnc:^° 'if substitution products which will affect hitherto 

an aim ^^tcria. At the moment, and properly used, penicillin is 
use of valuable addition to therapeutics. The proper 

shoiiW involves three cautions ; first, that suitable cases 

Incrlral ^ fk pcnicillm treatment, if at all possible by bacterio- 

® ’ ^^'^ond, that the temptation to rely too exclusively on 
reslctlri'? ^ of any given condition should be vigorously 
other * treatment of any given condition ail 

^ example supportive) and local (for example surgical) 
s o previously proven value should be energetically utilised. 
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Co.VCLUSfON* 

Throvighovit this lecture it must have been obvinu-. that ru) ntir [I'-nnn coiihl be 
competent to appraise tlie vnitie of prniciHin thrnipy in each of th'- many flittcrent 
conditions in wJiich it has been found useful ; but vrlmn re-.'-.irrh ha*, b'-en co- 
ordinated I feel that it is valuable occasionally to make available io broad je-r iprctivi- 
the results that have been obtained. It iiuist al ,o have br-n rvirb-nt that ! arn uruicr 
great obligation to those clinicians and bacteriulogi -t-- Vv lm have ro operated through- 
out the programme of research. In this {irogratnrne tin- clinie.tl catalysf, if I may 
use an inorganic tetm for so vital a callcague, has been Dr Mc.-\darn, atid to him 
especially I tender my thanks. .My thanks are tenderrf! al’.o to rny bacteriological 
colleagues, headed by Professor Mackie, thanks not ordy for the (di ■-'•nation,', made 
on individual cases, but for a broader conception of tim place of bacteriology in 
clinical work. 
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PENICILLIN IN THE TREATMENT OF VENEREAL 
DISEASE: A YEAR’S EXPERIENCE IN A CIVILIAN 
CLINIC 


By R. C. L. BATCHELOR, F.R.C.S.Ed., W. H. DONALD, M.B., M. SCOTT 
GRAY, M.B., R. P. JACK, M.B., D.P.H., and M. MURRELL, F.R.C.S.Ed. 

Gonorrhcea 


In the past twelve months 1 16 cases of gonococcal infection in men 
and 26 cases in women and children have been treated with penicillin. 
Various dosages have been used and every case has been cured, if 
not by the first course, a further more intensive course has been 
sufficient. 

The greatest cure rate has been given by multiple intramuscular 
injections of saline solution of penicillin in varying dose at three to 
four-hourly intervals. Single injections of a dose of 100,000 Oxford 
units (O.u.) in saline solution and single or multiple injections of 

50.000 to 100,000 Oxford units in suspension in beeswax and nut oil 
have not given such a high rate of cure. The presentation of the 
penicillin in beeswax-nut oil suspension was designed to delay the 
rate of absorption (and therefore also the rate of excretion), thus 
maintaining for a longer time an adequate concentration of penicillin 
in the blood stream, prolonging its action on the gonococci, and, by 
so doing, enhancing the prospect of cure. 

The ideal method of treatment for out-patients is a single intra- 
muscular injection giving a high rate of cure. So far this ideal has 
not been attained, but at the. moment a single injection of a large 
dose (200,000 units) in saline solution is being tried to see if this will 
give a sufficiently high rate of cure to justify its use. 

Gonorrlma tn Me^t. Varying dosages of penicillin, ranging from 

15.000 to 200,000 Oxford units, have been given either by single or by 
rnu tiple intrarnuscular injection. Multiple (2 to lo) injections either 

solution or of beeswax suspension, exhibited in 70 cases, 
yie e a cure rate of 87 per cent. ; whereas single injection treatment, 
u^ in 33 cases, gave a cure rate of 60 to 61 per cent. But, in 13 cases, 
w ere a single injection of a high dose (200,000 Oxford units) was the 
method used, the cure rate was 84-6 per cent. 

fV, ^ course of four injections of 40,000 O.u. at 

intervals gave a cure rate of 100 per cent, in 10 cases, 
an IS osage was for a time adopted as the standard treatment 
or a case o gonococcal urethritis.* This regime was well adapted for 
use in out-patients, being easily completed in one day, say between 
9 a.m. and 6 p.m. 3 ^ } 


fVinf o y re apses occurred with this technique and it became evident 

iinitQ three-hourly injections, say eight instead of four, of 40,000 

a large grou of achieve Something approaching complete success in 
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Of the Ii6 eases of gonococcal infection in men, ^54 cases had 
resisted sulphonamide therapy, and 24 cases relapsed on the initial 
dosage of penicillin, but all were cured by a further more intensive 
course of penicillin. It could not be shown that rases which were 
resistant to sulphonamide therapy were eitlier more or less liable to 
relapse with penicillin therapy than those rases which had had no 
previous treatment. 

The subjoined table shows the results given by the ditTercnt dosages 
of penicillin used in the treatment of gonorrluea in men. 


TAin.E I 


Gororrhetii in 


Do'^c. 

Intrnat in 

f'f 

r-f 

!- 

Nu^ri''<*r of 
k'! 

I’rfrrnfjj- 

Saline Solution. 

I X 100,000 


13 


s 

61 *5 

2X 100,000 

\Z 

I 

\ 



lox 10,000 

3 

1 




2X 60,000 

24 

I 

! 



4X 15,000 

4 

1 1 

5 

5 

54 5 

Sx 20,000 

3 

5 

I 


loo-o 

4X 40,000 

3 or 4 

10 

4 


100 -o 

5X 30,000 


0 

4 


lOO-O 

SX 20,000 

2 


1 


... 

SO, IS, IS, 50,000 

4 

5 

4 


ICK >‘0 

I X 200,000 


13 

3 


84-6 

2X 200,000 

24 


l 


Beeswax and Nut Oil. 






I X 100,000 

... 

20 

6 

8 

tio-o 

2X 100,000 

9-12 

14 

3 

•>% 


4X 50,000 

12 

9 

5 

I 

89-0 


Comment . — In those cases which relapsed, the relapse occurred 
more quickly (average three to four days) after one or two doses, 
and less quickly (average five days) after multiple (four to eight) 
injections. Urethral smears became free of gonococci on an average 
of three to four hours after the commencement of penicillin therapy. 
Local intolerance, such as pain and stiffness at the site of injection, 
has been slight, and has to a large extent passed off in from one 
and a half to two hours after injection. General intolerance to 
penicillin has been minimal ; occasionally slight headaches or disturbed 
sleep with dreams have been recorded. In over 75 per cent, of all 
the 1 16 cases, the urethral discharge ceased after the first day, but, 
according to the duration and severity of the inflammatory reaction, 
an increased secretion of mucus might persist for several days. Apart 
from a relatively high relapse rate from the use of suspensions of 
penicillin in beeswax and nut oil, the difficulties of administration of 
this preparation were so great as to render it an unsuitable method for 
the large-scale treatment of out-patients, and further development 
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of this technique has been postponed. An attempt is now being made 
to prolong a bacteriostatic concentration of penicillin in the blood by 
the employment of adrenaline, according to the method suggested 
by Fisk, Foord and Alles (February 1945). 

Gonorrhda hi Women and C/iildren . — Of the 26 cases of gonococcal 
infection in women and children, only one case relapsed on the initial 
dosage (four injections each "of 40,000 units), and this patient was 
cured by a further course of penicillin. The results of the different 
dosages used are displayed in the subjoined table : — 


TABLE II 

Gonorrhoea in Women 


Dose. 

Interval 

(Hours). 

Saline Solution, 


4X40,000 

3 

100,000 50,000 50,000 

3 

100,000 50,000 50,000 50,000 

4 

4x15,000 

3 

3x20,000 

3 

100,000 50,000 25,000 15,000 

6 hours on 
successive 

50,000 (l.M. drip) 

days 

330,000 (l.M. drip— 7 days) 

trt,.. ... 

••• 


Number 

of 

Cases. 

■ 

Number of 
Cases 

SulphoDamtdc 

Resistant. 

Number of 
Relapses, 

Percentage 

Cure. 

12 

7 

I 

91-6 

1 




I 



... 

I 

1 


... 

t 

1 


... 

I ' 

... 


... 

I 




I ’ 

... 

... 

... 


icceivea 2X200,000 (Amcri( 
4 flours, and this resulted in cure. 


Beeswax and Nut Oil. 
4X50,000 


100,000 50,000 50,000 
100,000 50,000 25,000 


8 hours on 

2 

2 


successive 




days 




4 

I 

I 


3 and xp 

1 




preenanev and in adults, 3 were complicated by 

Silpineitis ^ Puerperium. Other complications included 

(one case). Co^cSihanTScr (one case), and neurosyphilis 

in 5 cases • t trichomonas vaginalis infestation was present 

after penicillin h*"'! infestation showed a temporary improvement 

quickly. Fourteen J 33 "cases had 

Smears taken dailv and ^^ usually sulphathiazole. 

average less than ^ d intervals became negative on an 

freX tee,t**c„„Ta“d ° 

five and a half hours after pen"cillfr°““‘ 

Three children were troatod u • r i 

ophthalmia, and two had a case of gonococcal 

dose of penicillin nc«d vulvo-vaginitis. The, individual 

VOL. Liii NO I '1'21‘ied, according to the child’s age, from 
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10.000 units for the baby with ophthalmia to 30,000 or 50,000 units 
for the girls with vulvo-vaginitis, the number of injections given being 
four for the baby .and for the girl who received the 30,000 unit dose, 
and three injections for the girl receiving the 50,000 unit dose. 
In the ease of ophthalmia, and in both the cases of vulvo-vaginitis. 
the smears were neg.ative on the day after rommeneement of treat- 
ment. Both the eases of vmlvo-vaginitis had proved sutphonamidc- 
resistant. 

Syphilis 

Thirteen eases of early syphilis in men (9 scro-positivc primarj’, 
3 secondary, and one latent), and 9 eases of early syphilis in women 
(3 primary' sero-negative and 6 secondary’) have been treated with 
penicillin. The scheme of treatment has been the same for both 
sexes, and has consisted of sixty intramuscular injections each of 

40.000 units in saline solution given at intervals of three hours to a 
total of 2,400,000 units in seven and a half days. In addition, 8 eases 
of syphilis in men (3 primary sero-negative, one primary sero-positive, 
two secondary and two latent) were treated with half the above total 
amount of penicillin, namely 1,200,000 units, in sixty divided intra- 
muscular doses each of 20,000 units, along with eight daily intravenous 
injections each of 60 mgms, of mapharside. Three eases of congenital 
syphilis, including one of juvenile paresis, were also treated. 

Effects . — Spirochreta pallida disappeared from senim obtained 
from the chancre or from moist papules or mucous patches in six to 
nine hours. Unless it was verj' large, the chancre healed superficially 
within the eight-day period of administration. The spots of the 
secondary rash faded and disappeared, or were disappearing, by the 
end of the seven and a half days’ treatment. Provided that the patient 
was not confined to bed, there was little local intolerance in spite of 
the number and frequency of the intramuscular injections. General 
intolerance, usually in the form of headache, was slight apart from 
a Herxheimer reaction, with transient fever, headache, and in- 
tensification of the secondary rash, observed in two of the male cases. 

The quajititativc Wasser 7 }iann reaction {Q.W.R.) was taken at the 
commencement of treatment and thereafter daily during the seven and 
a half days’ course. On completion of the course, the Q.W.R. was 
taken at weekly intervals. 

It was found that in the majority of eases the titre of the Wassermann 
rose during the course of treatment, and in 5 cases was higher at the 
end of treatment than at the commencement. In the remaining cases 
the titre of the Wassermann at the end of treatment was the same 
as or lower than the titre at the commencement. In those cases who 
attended' regularly for observation the Wassermann became negative 
within two to nine weeks after completion of treatment. In most cases 
it was found that the higher the titre at the commencement of treatment 
the longer the time taken for reduction to negativity. 
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Covwicnts . — ^Thc thrcc-hourly injections arc {jivcn both night and 
day, and it is ncccssarj’ to take the patient into liospital. The treat- 
ment is completed in seven and a half days as contrasted with the 
six to eighteen months’ duration of routine arseno-bismuth therapy. 
When penicillin is administered in combination with the arsenical, 
mapharside, the total dose given of each is subcurativc, but when they 
are used together the synergistic curative effect is expected to be 
greater, possibly greater than a full dose of either. Penicillin is well 
received by patients who, through an allergic condition .such as asthma, 
are intolerant of neoarsphenamine, and penicillin has been well tolerated 
by patients suffering from post-arsphenamine hepatitis with jaundice. 

None of the cases described has been observed for a period 
sufficiently long to justify conclusions being drawn as to tlic permanence 
of the beneficial action of penicillin, either when given alone or in 
combination with an arsenical. Penicillin used alone is not attended 
by the risk of causing any of the disabling and sometimes dangerous 

tojac effects which occasionally follow treatment by cither arsenical 
or bismuthial drugs. 


General Commentarv 

, advantages resulting from the adoption of penicillin in the 
° major venereal diseases, gonorrhoea and 

abolition of infcctivity and reduction of 
or dknhTti absence of toxic reactions involving danger 

fact that thp t of working time ; and the important 

who p-fvpc til completely under the control of the doctor 

has to herpli'^ft sulphonamide therapy the patient 

upon to treat himself by taking his oral doses regularly. 


Summary 

gonorrhml an^sJpSiTifadvilf^ °V ''' treatment of 

and forty-two cases of o-p dime is epitomised. One hundred 

The results of op ^od 33 cases of syphilis are reviewed, 

in tabular form. ^ h-eatment are described, and displayed 


^ CONCLUSIONS 

tions of penidllin^aT^eeT^^^r^'*^^ intramuscular in 

to i6o,oo"o oXrdlt iff" ^50, 

proportion of cases, wh^ ^ gonorrhoea in a very h 

dose sufficient to cure a o- dosage than gonorrhoea, and 

a concomitant syphilis only hinder the recognitioi 
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Eight days of treatment, comprising sixty intramuscular injections 
of penicillin at three-hourly intervals to a total dosage of 2,400,000 O.u., 
will produce apparent clinical cure in early syphilis with reduction or 
reversal of positive serological tests, in either sex. Penicillin is therefore 
an exceedingly potent, a.s it is also a non-toxic remedy, the value of 
which cannot yet be assessed, but the use of whieh should serve to 
shorten greatly the therapeutic schedules of the futurr. 

The year 1944 marked the commencement of the " penicillin era ” 
in the treatment of the two major venereal disease.;. 


ACKS0\VLr.I)0.\! KXTS 

The authors thank Professor Lcannonth and Dr McAdarn of th" Department of 
Surgery for continued interest and helpful suggestions. Tim Quantitative NYas-.errnann 
tests were performed by Dr \V. R. Logan and th.e stafs of the Royal Infirmary 
Bacteriology’ Department. Sister Young helped in summarising the results, and the 
medical and nursing staff, both male and female, took part in the treatment. 

The authors are indebted to Dr \V. G. Clark, tlie Nlcdical Officer of Health, for 
permission to publish. 

At the commencement of this investigation, part of the penicillin tiscd was provided 
by the Penicillin Clinical Trials Committee of the Medical Research Council, to 
whom the authors now express their indebtedness. 


REFERENCE 

Fisk, Foord and Alles (2nd February 1945), Sdfucf, lor, No. 2614. 



INJURIES OF THE CARTILAGE IN MINERS 
By W. A. D. ADAMSON 


Injuries to the cartilages of the knee joint in miners afford a topic 
of some interest. The miner works below . ground in a cramped 
position with the knees flexed ; the cartilages, therefore, arc 
particularly liable to injury when a sudden rotatory and abductory 
strain is thrown on the joint with the knee in a flexed or semi-flexed 
position. The miner is thus particularly liable to suffer cartilage 
injuries. In order to be able to return to his former employment and 
to earn his livelihood after he has received treatment, he must have 
a knee which is stable and which is able to withstand numerous strains 
of the type which caused the original injury ; treatment, therefore, 
must be able to produce a joint which is as good or very nearly as 
good as before the injury. 


A consideration of 6o cases of cartilage injuries with a follow-up 
of their subsequent course and a consideration of the period of dis- 
a ility will be given. The ability to return to work below ground 
IS of particular interest in affording a measure of the success of the 
treatment. All the patients in the series worked below ground as 
strippers, machinemen, stoneminers, developers, brushers, firemen 
an s 0 rers. These various jobs do not differ sufficiently to make 
1 wprt w I e to separate out in detail the occupation of the various 
case^ e w ole series consists of patients whose work is underground, 
t-v. he history is taken with care and gives a clue to 

from clearly as the physical examination. The miner, 

IfnPB S^^ned from his colleagues, has a good idea when a 

rhp severity. He is usually able to describe clearly 

the ar VI accident. A measure of the severity of 
shift anrl ability of the patient to complete his 

at thp ° it is found that he had to cease work 

possibly by bus ^ iTthe^'^'^ reached home either by ambulance or 
the arrirlpnt +1, • majority of cases immediately after 

hi kneH l^ ^"^ble fully to straighten 

relieved b ^ -f • j locked. Frequently the locking was 

relief of the c rnanipulating the joint, and this usually gave 

comfol him to begin to move with some 

joint Thi t f mjury would be followed by an effusion into the 
of this tvne T *he total number of 6o gave a history 

The historv ^ r patients the diagnosis was a little more difficult. 

cases there was a Lem instability m the joint. In some 

develoomenf- nf or, ^ intermittent locking followed by the 
* A Hom’m r-11 • hnt more frequently there was an occasional 

VOl! .r “o I"" Infirmary, ist June 1944. 
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catch in the joint followed by the development of an effusion. As 
a general rule it may be taken that when there has b^en an injury of 
any severity to the joint and the joint fails to recover within a few 
weeks, the probability is that there has beeti damage to one of the 
cartilages, provided there is no other evidence of flisease nr injury to 
the joint. 

Physical Exaininniinu . — Wasting of the quadriceps muscle.s is a 
very constant sign of an intra-articular lesion. 'I'he estimation of 
the amount of wasting is best made by the consistence of the muscles. 
Flabbiness of the muscle is thus a better sign than loss of bulk, 
Tenderness over the cartilage is the cardinal sign of injury. The 
usual site of the tenderness is over the joint space halfway between 
the medial collateral ligament and the medial edge of the- patella, but 
tenderness may be elicited farther liack over the medial collateral 
ligament or behind that point when the posterior part of the cartilage 
has been damaged. Tenderness over the medial collateral ligament 
may be thought to be due to an injury to this ligament ; in a ligamentous 
injury the tenderness usually extends to the attachment of the ligament 
to the femur, to the tibia or to both. Furthermore in injury' to the 
ligament, pain is elicited when the tibia is abducted on the femur. 
If pain is elicited on adduction of the tibia on the femur, it is probable 
the cartilage is the scat of the injury. McMurray’s sign — that is when 
gradual extension of the fully flexed knee is carried out while the 
tibia is made to rotate medially and laterally on the femur when a 
click may be felt — is a valuable aid in the diagnosis of injuries to the 
posterior part of the cartilage. 

Injuries to the lateral cartilage arc rarer and the history* is rather 
vague. The symptoms are referred to the lateral side of the joint with 
tenderness corresponding. 

X-ray examination of the joint is carried out as a routine to exclude 
the possibility of the presence of a loose body and also to estimate 
the degree of osteo-arthritis affecting the joint. In this scries of cases 
osteo-arthritis plays a prominent part, for the patients arc older in 
years, and the miner — perhaps as a result of his work — is liable to 
suffer from radiological evidence of osteo-arthritis. Where the evidence 
of cartilage injury is clear, operation has been undertaken in spite of 
the presence of the bone changes of osteo-arthritis. It was felt in 
these cases that the cartilage injury was of such severity as to preclude 
the man from working. Removal of the cartilage might enable him 
to return to work with a knee which one would not expect to be perfect. 
As will be shown, the recovery rate is usually somewhat slower in the 
presence of osteo-arthritis, but not so markedly as one might expect. 

Operation . — One day’s preparation of the skin is given. In 25 
of the cases Annandale’s incision was used, and in 35 a vertical incision. 
Exposure is equally good. The leg is allowed to hang over the end 
of the operating table with the knee in the flexed position. A 
tourniquet is always used and has been applied in each case either 
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by mj'self or by the anrcstlictist. The qucstiotJ ns to how much of 
the cartilage should be removed has frequently been asked. In the 
25 earlier cases I removed only the loosened fragment of the cnrtil.agc, 
except when the tear affected the posterior part. In the more recent 
35 cases I have removed virtually the whole cartilage. As Smillie 
has shown, the leaving of the posterior part of the cartilage may give 
rise to further trouble at a later date, and on the evidence he has 
produced it is clear that removal of the whole cartilage is to be aimed 
at. It is difficult to assess the likelihood of further trouble developing, 
but in none of the 25 cases where a part only of the cartilage was 
removed has any further trouble developed although these cases were 
dealt with 5 and 6 years ago. 

The average age of the cases operated on is 37?. years. Thirteen 
of the cases in the 20-30 age group, 3 in the 31-40 group, 12 in the 
41-50 group and 5 in the 51-55 group. 

In 54 cases the medial cartilage was tlic site of the injury and 
m t e ateral, so that 90 per cent, of the cases were of injuries 

^ cartilage. These figures correspond with Jones’ view 

Tn injuries were of the medial cartilage, 

nronnr^^ series of 110 cases in soldiers a similar 

to the 93 per cent, of their cases were injuries 

reorespnf-a/-^ proportion of 90 per cent, is fairly 

were disnlp'"^ ^ injury to the lateral cartilage 2 

thrc<,SrT“ f ■fi'c typ. of cartilage. This is 

as a disc m'' cartilage fails to develop normally and remains 

been loosenerf^f usually given until the cartilage has 
then slios antpr'^°i^ j by some injury. The cartilage 

Usually the r ^ Posteriorly with the movements of the tibia. 

y Ml flettion of the knee, and 

It dr» it it slips forwards and backwards 

it is usually nnfslhl . ^ sickening sound in the joint. By palpation 
on the lateral siri appreciate that this catch in the joint occurs 

and forwarHo j ” • cartilage can be seen to slip backwards 

space lateral to • bulging of the skin over the joint 

cartilages were torn remaining four cases the lateral 

In the .T m ^ f the bucket-handle manner, 
handle tear ifi ^ eartilage cases, 30 showed an anterior bucket- 
the level of th ^ P°®terior longitudinal tear, 6 a transverse tear at 
an exapppraf^ ^ collateral ligament and 2 showed what is really 
the carffla*^” bucket-handle tear — ^that is, a detachment 


of the carHIarr r -^“v-ivci-jianaie rear — ^rnai i», a — 

3osterior-Jnn^f ™ peripheral attachment. All the cases of 
3een mentioSrf ^ rather vague history, as has already 

iubsequentlv th ' • °^iginal injury was not of great severity, an 
At was unstable and liable to give way on exertion. 


At nnAvaf unstable and liable to give way un 

of tear iq nft been found that a posterior longitudinal type 

Therefore ” not, seen until the cartilage has been removed in part, 
nerefore on opening the knee joint the cartilage appears healthy. 
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Whenever the clinical diagnosis of injury to the cartilage has been 
clearly established, although the cartilage may appear norma! on 
opening the joint, its removal is proceeded with and the posterior 
longitudinal tear will then become evident. In only one case was a 
normal cartilage removed. 

Operative Accidents . — In one ca.se a tournicpiet paralysis was 
caused. This is an annoying complication, for it delays recover,- 
considerably ; but, at the same time, it is a rather disturbing one, 
for the tourniquet in all eases has been applied by one of two people. 
The tourniquet is of the rubber lube type and is applied in the same 
way on each occasion. 

In 5 eases a sudden severe effusion developed into the joint lO to 
14 days after operation and was associated with a rise of temperature 
to as high as 100°. In the first three cases in which thi.s occurred the 
joint was aspirated and clear fluid withdrawn. The fluid was 
examined and contained no pus cells and no organisms. In each of 
these cases treatment was by skin traction of 7 Ib. on a Thomas' splint. 
The effusion settled within four or five days and no ill after-effects were 
noted. In the last two eases in which this complication has occurred 
aspiration was not undertaken, but the treatment by traction on a 
Thomas' splint was instituted with a rapid re-absorption of the fluid. 
No clear explanation for this complication was found. Occurring 
at such a late date after operation infection did not seem to be a likely 
cause, and in any case the fluid was sterile. 

In one case a knife-blade \vas broken in the joint. It slipped into 
the posterior part of the joint, and as the tourniquet was not fully 
efficient and the view was obscured by blood, the joint was closed 
and at a subsequent date the portion of blade, having been carefully 
localised by X-rays, was removed. In 4 cases of posterior longitudinal 
tears where the cartilage was difficult to expose, the cartilage has been 
removed through two incisions. 

Post-operative Treatvient . — Following operation the knee is enclosed 
in a dressing of a considerable quantity of wool and a verj- firm bandage, 
and is left undisturbed until the stitches are removed on the eighth day. 
No posterior splint is used. On the removal of the stitches it is 
customary to find an effusion into the joint. This is not a tense effusion, 
but there is clearlj'' fluid present. 

Post-operative Physiotherapy . — ^John Hilton in his lectures " On 
Rest and Pain ” observed : " The operation does not cure ; it only 
makes recovery possible, where, without the aid of the hand or head 
of the surgeon. Nature would have ceased her competition with the 
results of the injury or succumbed to the exhausting influence of disease.” 
Physiotherapy is of paramount importance, and the success of the 
operation depends on the care with which this treatment is carried out. 
No treatment is commenced until the eighth post-operative day, 
when the stitches are removed. The knee is then giv'en radiant heat 
which affords the patient a good deal of comfort, and voluntary move- 
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ments of the ankle, knee and hip joints arc carried out. Special care 
is taken of the contractions of the quadriceps muscles. This treatment 
is carried out daily under supervision, and the patient is instructed 
to contract the quadriceps muscle several times a day. When the 
patient is able to lift the limb off the bed with the knee straight, he is 
allowed out of bed. 

The delay in the institution of physio-therapy until the eighth 
post-operative day has been found advisable as the number of cases 
developing a considerable effusion into the joint is reduced. If the 
treatment is pressed on too rapidly at this stage effusion occurs and 
the condition of the joint and of the quadriceps deteriorates. By 
the twelfth to fourteenth post-operative day the patient is taken to 
the physio-therapy department in a wheeled chair, and in addition 
is allowed up in the ward for a short time. Treatment in the department 
consists of short-wave diathermy to the knee joint and Faradic stimula- 
tion of the muscles of the thigh. This is followed by massage. Walking 
exercises are given so as to prevent his developing any bad habits 
at this stage which will delay his recovery. Apart from educating 
him to walk normally he is given knee bracing exercises and tip-toe 
walking. 

About the third week more difficult exercises are given. Heel 
raising and knee bending, goose step, balancing on one foot and 
then on the other, running up and down stairs, kneeling and sitting 
back on the heels. Twice a day during this time the patient is 
encouraged to take tours of the hospital entailing flights of stairs. He 
is discharged from hospital a month after operation. 

After leaving hospital the patient is asked to continue exercises 
at home, to take daily walks of increasing length, ultimately riding a 
bicycle. 

Observation is kept for the development of effusion into the joint 
and, should it appear, the patient is kept in bed until it has subsided. 
On leaving hospital he is warned that swelling of the knee will be a 
sign that he is doing too much. 

As will be seen, the patient is kept in hospital for a month after 
the operation. This rather prolonged period has been found to be well 
worth while, for at the end of that time the knee is so far recovered 
that it can be used freely by the patient. When the patient is kept 
in for a shorter period he is apt to develop effusion into the joint, with 
corresponding failure in recovery. 

The best indication of the recovery of the joint is the recovery of 
tone and bulk of the quadriceps muscle of the thigh, and the patient 
is not encouraged to return to work of any sort until the two thighs 
are almost equal in circumference and of equal consistence. The 
appearance of an effusion into the joint during the post-operative 
period was always associated with delay in the recovery of the 
quadriceps muscle. So few patients have attended a rehabilitation 
centre that no information is available as to the results of treatment 
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obtained. The miner is an individualist and dors not appreciate his 
treatment being given to him in a large class. 

The Recovery Rate—Owi of the 6o cases. 34 were injuries of the 
medial cartilage. Of the.se, 39 cases— -that is 73 [)er cent.—were able 
to return to work within 4^. months of tlu- o[)eration. Usually they 
were able to start light work two or three weeks before returning to 
their former work below ground, and during this time they gave the 
knee a test and when they found that it stood up to work, they were 
prepared to return below ground. In 3 ca.se.s a return to full work 
took place zh months from the time of operation. The ages of these 
three patients w'ere respectively 48, 38 and 36. The knee joints of the 
eldest patient showed some ostco-arthritis. 

In 1 1 cases the return to work took place 3 months from the day 
of operation ; in 9 cases 3 1 months, in 6 cases 4 months and in to cases 
4^ months. 

Taking these 39 cases as being cases showing full recover)*, they 
represent 73 per cent, of the group, and this figure corresponds verj* 
closely w’ith Henderson’s scries where he found full recovery and 
complete relief of symptoms in 77-3 per cent, of cases, and with Duthie’s 
80 per cent. 

Considering these cases as being the straight fonvard group, it is 
interesting to sec whether there is any factor wliich decides the variation 
in the periods of disability. In the ai month group their ages were 
48, 38 and 36. In the patient of 48, symptoms were present for 3 
years before operation ; in the patient aged 38, for 5 years, and in the 
patient aged 36 for 2 months. 

In the group returning to work within 2! to 3 months of operation 
— that is, in 1 1 cases — 5 of the cases gave histories of symptoms of 
3 months or less — $ gave histories of symptoms for from 3 to 8 
months, and i gave a history of symptoms dating back for 5 years 
following an injury at football. 

Of the group returning to work within 3^ to 4 months after operation 
all showed symptoms appearing from 6 weeks to 6 months prior to 
operation. 

In the group returning to work within 4 to 4^ months of operation 
all showed symptoms for only 6 months before operation, except i 
case where the symptoms had been present for one year. 

From these figures it would appear that the duration of symptoms 
before operation has little to do with the period of disability after 
operation. This finding does not bear out Duthie and MacLeod’s 
conclusion that when symptoms had been present for more than two 
years the period of disability was likely to be longer. 

In Duthie and MacLeod’s cases in soldiers, full return to duty 
took place on an average 82 days from the date of operation. The 
average age of their patients was 25^ years. Terhune and others 
followed 70 cases, and in their group of cases of injury to the medial 
meniscus the average period of disability was only 50 days from the 
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time of operation. These witers also noted that the period of dis- 
ability was directly related to the duration of symptoms before operation 
—the longer the duration of symptoms the longer the period, of 
disability. 

In Hamilton and Finkelstein’s series of 103 cases of damage to 
the medial cartilage in soldiers, the average period of disability was 
49 days from the time of operation. Bristow’s view was that a case 
of cartilage injury should be able to resume games in 6 to 8 weeks 
from the time of operation. 

Malkin in his .series of 86 cases of medial cartilage injuries in 
soldiers found that 81 per cent, were fit to resume full soldiering 
duties in 6 to ,9 weeks from the day of operation, and eventually 
82 out of the 86 cases were able to resume full duties. 

My results make poor reading in contrast with these series of cases, 
ut that may be explained in part by the increased age of my cases 
and the arduous work to which miners have to return. 

In the remaining 15 cases in this series of medial cartilage injuries, 
10 returned to work within 10 months ; 2 cases returned to work S 
an months respectively after operation. Their ages were 35 and 31 
years, and in each case the joint showed no evidence of any osteo- 
art itis. This delay was due to the presence of an effusion which 
persisted. Ultimate recovery was full, and no satisfactory explanation 
or t e fusion was found. They have continued at work for the past 
18 months without further trouble. 

In I case 7 months elapsed due to the patient developing a neuroma 
in t e divided infra-patellar branch of the saphenous nerve. This 
vas t e only case of injury to this nerve. The delay in return to work 
was understandable when one remembers the amount of kneeling a 
miner has to do, and any pain or discomfort in the knee will be a valid 
reason for his failing to return to work. Without any treatment the 
condition cleared up satisfactorily. 

In another case 7 months elapsed due to the patient having 
eve oped a pulmonary embolism following operation. This was the 
on y case of post-operative pulmonary complication that occurred. 

n 4 cases 6 to 9 months’ disability occurred in patients who were 
over 50 years of age. An obvious degree of osteo-arthritis was present 
ui t e joints. Eventually they returned to work and have been at work 
or the past two years without trouble It is questionable whether 
operation should be carried out in such cases ; yet when the patient 
IS imable to work on account of the cartilage injury, one is unwilling 
to eny him the chance of resuming work even after being off for 
to 9 months. Where the evidence of cartilage injury is clear cut, 
and where, as a result, the symptoms of locking are so severe as to 
prevent the man working, then I think operation is justified. It is 
possible that a rest of 9 months would allow of his returning to work 
m any case. 

In 4 cases there was no return to work as underground workers. 
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The cause of faiUivc to recover in these rnsrs was : one patient had 
suffered injur)' to the cruria! lif^arnent,'; before op'-ration. Sulxsequently 
he suffered a further injury to the kn;"- v.-hile corivalfseinj' from the 
operation for removal of the medial eartilay.e. Hin knee, became 
quite unstable and eventually an arthod<-.'.i.s of the joint wa.s carried 
out. His original time in hospital war. only 15 days, and if he had 
remained longer until the knee was stronger, hi.s raibseqtirnt hi.slor)' 
might have been dilTerent. 

In I case there was an associated injury of tlu- anVde and an old 
fracture of the leg. The remaining :: ca.ses drifted away from the 
mines and were employed eventually in clifTcrent occupations, which 
they were able to do satisfactorily. 

Thus of the cases of injury to the medial cartilage, .fo out of the 
54 cases returned to work below ground within 10 month.s of operation. 
This represents a percentage recovery rate of 90. Selection of cases 
here plays an important part, for with proper choice of ca.ses too per 
cent, should return. 

Factors coutraindicaiir.ct Operation.- — (1) Assc-eiated injuries — 
crucial and collateral ligament injury. In civil life a knee cage would 
allow use of the limb, but a miner could not work with such a device. 
(2) Ver)’’ gross ostco-arthritis. (3) Laxity of the ligaments is not a 
contra-indication, for with complete restoration of power of quadriceps, 
stability of the joint can be assured. There is difficulty in assessing 
how much lateral or antcro-posterior mobility can be made good by 
the quadriceps muscles, and it is these cases which probably prevent 
100 per cent, rccovery^ rate. 

Of the cases of injury’ to the lateral cartilage there were in all 
6 cases. In 2 of these the pathological condition was a congenital 
disc cartilage. The ages of these 2 patients were respectively 32 and 
21 years. In the younger patient he had had trouble with the knee 
since the age of ii years, when there developed a loud crack in the 
joint on movement following a mild injury. He had continued at 
school and later at work until the age of 21 when, following an injury’ 
in the pit, the joint became swollen and he had to stop work. The 
whole cartilage was removed at operation. 

The second patient, aged 32 years, developed a crack in the joint 
on movement following an injury 4 months previously. In this case 
the whole cartilage was removed. 

In both cases the joint was healthy from the radiological point of 
view, and return to full work took place 4 months after operation. 

In the remaining 4 cases of injury to the lateral cartilage there 
was a tear of the anterior bucket-handle type, and symiptoms had 
been present for from 7 to 10 months before operation. This delay 
in seeking treatment is largely due to the doubt as to the diagnosis. 
The condition is rare, and in consequence there is a natural unwilling- 
ness for the diagnosis to be made. 

A .11 the patients were in the same age group, their ages being 
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36, 36, 35 and 34. Radiologically the joints were liealthy, and at 
operation the whole cartilage was removed. In 2 cases two incisions 
were used, one anteriorlj' for the freeing of the anterior part of the 
cartilage and one posteriorly for the removal of the posterior part. 
The necessity for the two incisions is questionable and may well be 
due to inexperience in dealing with lateral cartilages. In each case 
the recovery was slow and was delayed by the presence of a persistent 
effusion, with corresponding delay in the recovery of the quadriceps 
muscle. In each case return to work occurred, but only after a period 
of 6| months. 

This delay in recovery of cases of lateral cartilage injury has been 
noted by all observers. In Terhune’s series 71 days were required 
for these cases as compared with 50 days for the medial cartilages, 
and in my series months as compared with 4^ months for the best 
of the cases of medial cartilage injury. 

Conclusions 

Sixty cases have been described in some detail, the series consisting 
of 54 injuries of the medial cartilage and 6 of the lateral. 

Of the 60 cases all but 4 were able to resume work as underground 
mine workers. 

The period of disability for medial cartilage injuries was shorter 
than for lateral cartilage cases, taking into account the age of the 
patient and the condition of the joint. 

My sincere thanks are due to the Manager and the Fife Branch Manager of 
the Scottish Mine Owners’ Defence and Mutual Insurance Association Ltd., for the 
care they have taken in following up these cases and giving me the late results ; 
to my House Surgeons for their full notes and to Miss MeWhirter who has been in 
charge of the physio-therapy arrangements for the cases. 
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Acfwf Psychotherapy. I!y Al.r.x.\,'a>r.f: HiV/mt-’f., M.u. 
William Hcinomami. H).;;. I’ric' iz^-. <>'1. f.-t. 


}‘p t52. t.or.tlon: 


The author has written thi-- ho')!: with tlw ohj'-f.i of 
of psychological trcatmcui which he helievr-. i-. f;rrAtlv 
advocates is an integration of p-.ycho inaly-! ', p^r 
ment of the person’s life, liut such a comhinati!};: i-. 
the method which every- practi-.inf; p .ychiatri .t utih-e-.. 
for a book of this type ; it could not he recommended 
there is nothing in it which every p-.ychiatri .t rioe . no*, k; 


de-.rrjl)ing a short n;"t!;w! 

. (;i— ij-d. Ttie meth'wi hc 
. an-l the pmetieul arrang*- 
n i! (iriginal or n-'-v : it b 
There is »!() real ju'-titicatioa 
to the ,j(.,]^j.^,f;jd!!ate, and 


Aviatior; Ncuro-Psychiatry. Hy R. K. l!;f)N‘st [);•.. ,vt.n., S’.k.c.l'., and 1. K. C. 
Batchelor, M.n. Pp. 167. Kdinhurgh : K. * S. l.iving-.tone Ltd. t'uf- 
Price 8s. 6d. net. 

This is an interesting book, liase<i on tir-t-hand e-xperience, which studies ths 
psychological problems of air-crews. It treat ; of tlw man in rrlatio:: to the special 
environment which he has chosen. We are told hov.- p-.-rion-. tnay he se[:^ctrd fo: 
flying, how confidence may he developed, and ho-.e the various form-, of neuro- 
psychiatric disturbance which arc prone to develop may tw recogni-.ed. Many 
case records arc detailed. It is gratifying to see so much emphasis placed or 
prophylaxis. This is a book which in sulisetpient editions might be con-nderablj 
enlarged, but in the meantime it will scr\-e a useful purpoa-. 


A Class Pooh of Practical Etabryoloyy for Medical Students. By P. N’. B. ODGER3 
Pp. 63, with 30 illustrations. London: Oxford University Press. 1945 
Price 7s. 6d. 

Dr Odger’s new book is essentially a laboratory atlas and contains a series 0 
line drawings, twenty-seven in all, of sections of pig embryos of 6 to to mm. Th 
illustrations occupy the right-hand page of the opened book and on the facing p.ng 
there is a short descriptive text. The line drawings are dearly produced in simpl 
black and white and arc of sufticient magnification to make the individuality of th 
various structures easily recognised. 

In the drawings only the more obvious or most important structures have bee 
featured and these are all fully labelled. There might be some difference of opinio 
on the advisability of such a complete system of labelling. 

The book is pleasingly produced and should prove a useful companion to 
systematic textbook in the study of practical cmbry-ology. 


What People Are. A Study of Normal Young Met:. By C. W. Heath an 
Collaborators. Pp. xvl-f-141. London: O.xford University Press. 194; 
Price §2.00. 

This is an account of a study carried out by a team of experts working und( 
the Grant Trust. The purpose was to examine the characteristics shown by 
group of apparently normal people. The subjects chosen were undergraduates < 
Harvard who showed no apparent abnormality. “ Normal ” the authors define t 
the balanced harmonious blending of functions that produce good integration ; an 
a normal individual is a balanced person whose combination of traits of all sor 
allows him to function efiectively in a variety of ways. The work is the result ( 
collaboration between an internist, a psychologist, a psychiatrist, a physiologist, a 
anthropologist and a personal worker, and it covers many fields of investigatioi 
The authors have found it difficult to achieve a practical grasp of the “ whole person, 
though they consider that this may eventually be possible. At present the analys 
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of factors which make for health and successful functioning in spite of variability 
of characteristics represents an immense field of work and much remains to be done. 

A Short Anglo-Polish Medical Dictionary. By W. TOMASKEWSKI, M.D. Pp. 164, 
Edinburgh ; E. & S. Livingstone Ltd. 1945. Price 8s. 6d. 

This little work contains a fairly c.vtensive list of Englisli medical tenns arranged 
alphabetically and gives their Polish equivalents. Various appendices supply 
supplementary' information on common contractions, weights and measures, medical 
schools and common bedside phrases. A series of eight plates illustrates surgic.al 
instruments and laboratory apparatus. 

A creditable production which should be of the greatest value to our Polish allies 
who for some considerable time may have to depend on textbooks written in English. 


The History of Surgical Anssihesia. By THOMAS E. KEYS. Pp. xxx+ 191, with 
45 illustrations. New York : Schuman’s. 1945. Price S6.00. 

This fascinating story is traced back to primitive times and through the Middle 
Ages to the early 19th century when modem methods began to appear. The history 
of ether MEesth^ia is very fully recorded, but chloroform receives rather scant 
notice, and as might be expected the developments of the present century’ demand 
a great of attention. Numerous illustrations have been culled from the older 
books and there «e some excellent portraiu of pioneers in this field. A curious 
Ie!. references offered to the student of history- and 

SntSnrL sequence. A concluding chapter 

contains an essay by Dr Noel A. Gillespie on the future of amesthesia. 
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H. K. Lewis & Co. Ltd. 1945’ Third Edition. Pp.vn+60. London: 

and^chilS;'^:?brtttdtK^^^ 

premature babies. It also gives details of di!fc a management of 

ages ; and supplies information ahnm v'f requirements at various 

their appropriate dosage in their concemraTT’f natural sources in foods, and 
for the making up of special milk ,• In a further section recipes 

and a useful list of pres^criptions in romrT r ' 

The book can be recoSmenL ''®®‘"®“PP’‘'='‘- 

who have not received special trainine^^LdT^'r'^^^.i®'”''^’^ 

II IS a useful little book of reference ^ turned nurses or general practitioners 

CH.M., F.RX.S.EDINt'^and^BRTCE M.D., 

Pp. viii+728, with 306 illu?iati!i?' Edition. 

Price42s.net. ■ ^nndon; J. & A. Churchill Ltd. 1945. 

the text into accord with curren^m!^^t^7 ^ave been made to bring 

have been re-written and the chanf»r a J- surgical shock and bums 
has been revised to bring it into line wifbS"^ anaerobic infection of wounds 
The book can be thoroughly recommit a ^^Pe^ence gained in the present war. 

gwy recommended for both graduates and senior students. 
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The raiholog)' of Jnlernnl Disenses. By Wii.i.IAM HoVK, M.R.c.r. F.ntN'., 

I'.R.c.r. i.oNi)., oiri-rsvcu.. k.r.s.c. Foiirth IMition. I’p. 857. with 

illustrations and 8 coloured plates. London: Henry Kimpton. 1045. 

50s. net. 

This text-book is written primarily for the physician and i '- in reality an illustrated 
text-book of medicine, e.ach patholoftical proce-.-. beinf: correlated svith the diniral 
manifestations of the disease. In this new edition rn.any -.e,-tions have bern added 
and others rc-written bcc.ause of the advances jn.ade in tmr knov- lerlyr of p.xtholojtical 
processes. Prirnarv- atypical pneumonia, allox.an diabetes and dietary cirrhosis of 
the liver are but a few of the topics discussed. 'I'hi-. excelle.;*. svork will pivr the. 
physician a sound understandinrr of patholojiy and thus enable him to vi.su.alisc 
disease in all its forms. 

A Ma/tttal of Zoolof^y. By L. A. Borr.vd.mi.K, sC'.h. Klevcnth Fdition. Pp. 
xiii-i-8i3, with 531 illustrations. I.ondon : O.xfortI University Press. 1045- 
Price 24s. net. 

This well-known text-book, familiar to many FdinburKh students, has been 
revised and improved in several w.aj-s. Warious note-, of functional interest have 
been added, such as those on water-rcpulation and on the walkinjt of vertebrates, 
and here and there comparative comments have been inserted, e.y. to indicate the 
evolutionary importance of the reptiles, which helf) to pive a full'-r picture of animal 
progress. A new description of the maturation of the germ-cells includes excellent 
diagrams of the stages in reduction division and in crossing over. In all, the new 
contributions have added 63 pages and 32 diagrams to the volume. The new glos.sy 
paper, almost luxurious for war-time production, has enhanced the quality of many 
of the illustrations. 
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INCREASING INCIDENCE OF PULMONARY 
TUBERCULOSIS IN CHILDREN IN GLASGOW ♦ 

By STUART LAIDLAW 


From the Public Health Department , Glasgow 


One feature which has been noticeable recently with regard to the 
rising incidence of pulmonary^ tuberculosis in Glasgow is that the 
increase is not confined to adults, and that the number of children 
under fifteen years of age suffering from pulmonary tuberculosis is 
definitely increasing. This is all the more evident as the non-pulmonary 
forms of tuberculosis do not show a proportionate increase, with the 
single exception of meningeal tuberculosis which has increased by 
80 per cent, over pre-war figures. 

In order to ascertain the extent of this increase, we extracted the 
number of cases notified to the Public Health Department during 1943. 
and compared them both in type and distribution with the cases 
tmti e during 1938, a typical pre-war year. The results showed 
t at, w ereas during 1938 the Department received 233 notifications, 
453 were received during 1943, an increase of 94 per cent. The age 
an sex istn utions of the notifications did not differ materially in 
e wo groups neither did we find that the type of disease had shown 
any materia c ange. It has been customary to divide the notified 
pulmonary cases into three groups 

Cases of enlarged hilar glands where there may be, in 
addition, a minimal pulmonary lesion. 

up 2 . Cases which show major involvement of one lung or 
less extensive lesions of both lungs. ’ 

where the disease extends throughout the greater 
part of both lungs or is miliary in type. 


under fifr ^ approximately one-third of the patients 

a few mn ^ ° fell into each of these groups, with perhaps 

distrihiitinn^ category i than in category 2 or category 3. This 
was very similar to that prevailing in 1938 and did nol 
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vary materially in either sex. It would appear, therefore, that the 
severity of the infection among children has not increased in the 
individual case, although the number of cases has nearly doubled. 

What is the reason for this ? Investigation shows that whereas 
in 1938, 18 per cent, were found to be definite contacts with a case of 
open pulmonary tuberculosis in the home, 32 per cent, now show 
that relationship. Contact infection, therefore, is evidently a consider- 
able contributory factor in the present increase. This is not surprising 
when it is realised that a dearth of hospital beds means delay in the 
admission of infectious cases to institutions and the retention of large 
numbers of chronic cases under domiciliary treatment, a proportion of 
whom would be in institutions in normal times. 

Examination of the addresses of the children notified convinced 
us that some areas of the city were recording an unduly large number 
of cases, and it was with the object of finding some statistical support 
for this feature that we drew up a comparison of the five Public Health 
Divisions in Glasgow. These divisions were first classified according 
to the number of overcrowded houses per 1000 of the general popula- 
tion. A comparative factor for each division was thus obtained. 
Next, the number of children under fifteen years of age resident in 
each division was ascertained, and when this figure was weighed 
against the number of cases of pulmonarj’ tuberculosis in children 
notified during 1943 from that particular area, it was possible to arrive 
at the sickening rate per 10,000 children resident there. The results 
obtained are best illustrated by a simple table. 


Area. 

1 

2 

3 

4 

5 


No. of Overcrowded 
Hou-scs per 1000 of 
the General Population. 

98 

78 

67 

62 

SI 


Sickeninp Rate from 
Pulmonarj’ Tuberculo.sis 
per 10,000 Children. 

22’6 

i6-6 

14-8 

i6'6 

13-6 


This shows that the sickening rate is highest where overcrowding 
is worst, and in addition a study of the clinical conditions of the 
individual patients showed that the disease tended to throw up the 
more severe types (Group 3) in larger proportion where the over- 
crowding was greatest. The policy of the Public Health Department, 
by which every endeavour is made to rehouse tuberculous families 
living under overcrowded conditions, results in a transference of 
infected persons from the more overcrowded to the less overcrowded 
areas. The result of this policy is that children in new housing schemes 
sicken from tuberculosis which was originally contracted in slum areas. 

It is difficult to assess what additional features are playing a part 
in this increase. For example, although Government circles are 
emphatic that the nation’s diet has been adequate, it is obvious that 
most children nowadays get far less fresh fruit, fats and sugars than 
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they had in pre-war days, despite the larger incomes which many 
families are now receiving. 

When one notes that (i) non-pulmonary tuberculosis has not 
increased to a comparable extent with pulmonary tuberculosis 
(excepting meningeal forms of the disease), (2) the average severity 
of the individual case has not increased, and (3) a very much larger 
proportion of the cases are attributable to contact infection, it is 
obvious that the solution of the problem must lie in improved isolation, 
and this can only be obtained by the early removal of infectious cases 
to hospital and by an improvement in the housing conditions, in order 
that young children should not be 'exposed to repeated and massive 
doses of infection. 

Although the notification rate for pulmonary tuberculosis in 
Glasgow has risen from an average of 1650 cases per annum for the 
years 1934-39, to 2750 cases for the years 1943-44, the death-rate has 
only risen from 1000 per annum to just over 1100 per annum, and it 
is very difficult to understand why this is so. It certainly cannot be 
due to better medical attention as there is a shortage of doctors, nor to 
better nursing for the same reason. The duration of time spent in 
sanatorium and hospital has actually been reduced, and the food has 
not been of anything like the pre-war standard. One would expect 
under these circumstances a marked increase in mortality instead of a 
decrease. 

I intend leaving this question to the Society as a topic for discussion 
and comment. 



SOME EXPERIENCES IN MASS RADIOGRAPHY 


By ALEX. .MACLEAN 
Fro7)i Glasgozo Mass Radiography Unit 

Mass miniature radiography of the civilian population has been in 
operation in Glasgow since May 1944, while some 6000 persons 
have passed through the Unit, work on the whole has been on an 
experimental basis and the Unit is only now emerging from its initial 
trial period. The figures quoted are sntall, and beyond saying that 
the results on the whole arc comparable with those found elsewhere, 
the findings will not be discussed. 

A mass radiography unit may work at a centre or may work in 
industrial premises. Its best work will naturally be produced under 
the former circumstances and, further, a centre is necessary for the 
storage of records and as headquarters. On the other hand, a consider- 
able upheaval will be caused in works which have many employees 
if the workers all travel to a distant centre for X-ray examination, 
and it is better that the unit should set up and operate at a suitable 
point in such works. The dividing line between operations at a centre 
and operations on industrial premises is not easily decided, but it is 
unlikely that the Unit will travel to any workplaces which cannot 
provide at least 2000 volunteers for examination or, in other words, 
a fortnight’s work. It is obvious, therefore, that administration is of 
great importance in such a unit, and the rest of this talk will be 
devoted to administrative problems. 

The staff of the Glasgow Mass Radiography Unit consists of 
medical, technical and clerical sections. The Medical Director is in 
charge of the Unit and is responsible to the Senior Assistant Medical 
Officer for Tuberculosis and, through him, to the Medical Officer of 
Health ; he should have experience of both clinical tuberculosis and 
of chest radiology ; he must have access to the services of a consultant 
radiologist, of a bacteriologist and of a throat specialist ; observation 
beds in hospital should be at his disposal ; he should cCi-operatc as 
much as possible with his fellow tuberculosis officers and, in particular, 
with the tuberculosis officer in whose area he is operating for the 
time being. The technical staff comprises a senior radiographer, a 
junior radiographer and a dark-room technician, but increase of this 
staff by the appointment of another junior radiographer is under 
contemplation. The clerical staff is at present four in number, but 
the senior clerk has developed into a combination of organising 
secretary and of liaison officer between the Unit and industry ; the 

* Introduction to a demonstration to the Tuberculosis Society of Scotland, held 
in Glasgow on 20th October 1944. 
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keeping of statistics has become of great importance, and the Unit 
has to deal with a considerable volume of correspondence, with the 
result that an increase of clerical staff to the number of six is imperative ; 
it is thought that this number will enable the clerical staff also to 
cover the post of marshaller which up till the present has been taken 
by First Aid Post staff. 

Protection of the staff from the deleterious effects of X-rays is of 
great importance. At the centre, the X-ray room is adequately lead- 
lined, and only the technical staff need be considered in this respect, 
but on industrial premises all staff come in contact with the rays. 
Staff exposed to the rays should wear dental films as a check on over- 
exposure and have regular blood tests done. 

Mass radiography is a service for the examination of the public, 
with the intention of detecting unsuspected disease at as early a stage 
as possible in the development of that disease. Not only will tuber- 
culosis of the lungs be found, but also inflammatory and neoplastic 
conditions and abnormalities of the heart and large vessels. The 
mass radiography unit may make contact with the public through 
employers or workers’ representatives seeking examination of their 
workers or from itself sending invitations to such people. The 
S}rmpathy of employers’ organisations and of trade unions has already 
been elicited on a national basis by the Government, but individual 
units are left to make suitable arrangements locally ; the important 
thing to remember is that both management and workers must be 
consulted before the examination of employees takes place, and it is 
well for the initial approach to be made at least eight weeks before 
examinations begin. Intensive propaganda will be necessary to 
convince the prospective examinees of the desirability of submitting 
to the investigation, and in this connection the press, the radio, the 
cinema, leaflets and posters should all play a part. 

The primary object of mass radiography is the detection of 
tuberculosis, and it is therefore fitting that a mass radiography unit 
should dovetail with its local authority’s tuberculosis scheme. In 
Glasgow, it has developed in such a way that the unit undertakes 
the observation of cases of doubtful diagnosis or, where tuberculosis 
is noted, of cases of doubtful activity and presents the tuberculosis 
dispensary and hospital, if possible, with a completed case. The 
patient s doctor is informed pf such abnormalities as are found and 
of the action taken, and where non-tuberculous disease is concerned 
the further observation and treatment of the case is generally left 
to him. 

Mass radiography, unlike ordinary tuberculosis administration 
which is based on the patient’s place of residence being situated in 
the local authority’s area, is administered according to the place of 
employment of the person examined. Normally a proportion of 
persons employed in any area will be resident outside that area and 
treatment will still be the responsibility of the area in which the residence 
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is placed. If tuberculosis is detected in a person resident in such an 
area the local authority of that area and the person’s doctor will both 
be informed. 

The findings are regarded as strictly confidential and arc not 
divulged except with the examinee's consent. In this respect, the 
information cannot even be communicated to the private doctor unless 
the individual divulges his name and gives permission for him to be 
told. The works doctor is not told nor, of course, is the management. 

It is probable that before undertaking mass surveys of the 
population a certain amount of planning will be necessarv'. It is of 
particular importance to examine as many as possible of the age- 
groups in each sex which are known to produce most pulmonary 
tuberculosis — thus pulmonary tuberculosis among Glasgow residents 
in the last few years has been greatest in both sexes in persons aged 
from sixteen years to thirty years, with a furtiier prevalence in men 
about the age of forty years. The experience of the Unit so far has 
been that females in the dangerous age-groups and the men about 
forty have been turning up well, but not men from eighteen to thirty 
— these latter have, however, been surveyed by mass radiography in 
the Services, and individuals found to have tuberculosis have been 
referred to their home areas for treatment, .-\gain, certain occupations 
arc more dangerous from the point of view of association with tuber- 
culosis than others. In the past most of the work has been on clerical 
and administrative workers who, of course, have produced tuberculous 
patients like the rest of the population, but it is intended in the future 
to concentrate more on those working in unsatisfactory working 
conditions — for example, in the immediate future, clothing workers. 

Demonstration. — The Society then saw a demonstration in the 
methods of mass radiography. Some of the personnel of a large 
employing authority were photographed. The methods of pro- 
jecting and recording results were examined. Large photographs of 
those recalled for further examination were also demonstrated. 



THE PATHOGENESIS OF TUBERCULOUS 
-EPIDIDYMITIS * 

By WALTER M. BORTHWICK, M.B., Ch.M. 

From Robroyston Hospital, Glasgow 

Introduction 

To judge from the arguments and discussions which have appeared 
in the medical press, the problem of the spread of the tubercle bacillus 
to the epididymis has not been solved to the satisfaction of all who 
are interested in this subject. For many years two opposing schools 
of thought have been propounded, one led by Barney ^ who believes 
that the primary genital lesion is in the epididymis, while the second, 
the greatest advocate of which is Young, ^ holds the view that the 
primary genital lesion is in the seminal vesicles and prostate, the 
epididymis becoming secondarily infected. To myself, having read 
the results of investigations by these two workers, the problem persisted 
and it seemed that the proper procedure was to investigate all the 
cases of male genital tuberculosis at my disposal, in an attempt to 
clarify the position at least in my own mind. 

Since the problem before the Society is the pathogenesis of 
tuberculous epididymitis, I hope you will forgive me if I omit much of 
the information I collected from the cases studied. Lastly, I would 
like to point out that the study did not rely entirely on hospital case 
records but included past patients and all those who, for the purpose 
of this investigation, came under my nominal charge. 

General Incidence of Tuberculous Epididymitis. — The 
material used for this study consisted of case-records of male patients 
admitted to Robroyston Hospital between the years 1921 and 194^ 
inclusive. During these twenty-one years there were 547 ^ males of 
all ages admitted to hospital suffering from tuberculosis in one or 
more of its forms. From that total 402 case histories (7-3 %) were 
extracted which recorded the occurrence of involvement of the 
epididymis by tuberculosis, whether or not that was the cause of 
admission to hospital. 

At first sight, study of Table I gives the impression that genital 
tuberculosis has become much more frequent. That is partly due, 
however, to the fact that a genito-urinary department was created in 
Robroyston Hospital in 1933 ^nd a visiting urologist appointed. Many 
of the admissions from that date had been examined previously by 
the urologist and had been recommended for admission to the hospital. 

. Read at a meeting of the Tuberculosis Society of Scotland, held in Edinburgh 
on 6th April 1945. 
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In addition, the fact that such a department existed attracted patients 
from districts outwith the Glasgow area and accounted in no little 
measure for the increase in gcnit.'il eases. Prohal)Iy the nearest approach 
to the true incidence figure must lie in tlie averages of tiu; years prior 
to 1934. On this basis a figure of 4*5% is reached, whicii corresponds 
closely to the figure of 5% given by Barney and Colby ^ and 4*7% 
found by Miller and Lustock.'* 


TAIII.E I 

Yearly Percentage Incidence of Patients in Rolroyston Hospital 
Suffering from Tuberculous lipididymitis 


Year. 

Total Number 
of Male 
Admissions. 

Number of 
Kpidi{l>*miiis 
Cases. 

I’efcrn!a::r. 

, 

■ Year. 

T<.:j! .Vu:n!.'r 
<.f .Mail- 

Nti?nb/*r of 

Cal'--.. 

Vcrcrr.'.iT.e- 


1921 

367 

I 

03 

1032 

24. ^ 


9-4 

1922 

376 

0 

1*6 

'f >33 

205 


M '7 

1923 

40S 

10 

25 

«') 3 .. 

20 ) 

;6 

■Bm 

1924 

3 <jS 

10 

- / 

: '935 

227 

3 ' 


1925 

263 

4 

■ •5 

, I 93 t> 


-5 

' 0-3 

1926 

362 

0 

2-5 

1 '937 

211 



1927 

279 

13 

4-7 

i 1938 

2 II 

26 


1928 

247 

18 

7*3 

1 '939 

t 6 S 

32 

BSH 

1929 

237 

16 

tV.S 

1040 

'37 

21 


1930 

222 

IS 


j 194' 

220 

-5 


1931 

273 

2 2 

8*1 

i — 

1 

... 

... 

Wm 


Age Incidence. — The youngest patient in the series was eight 
months old, while the oldest was sixty-three years of age. The 
percentage incidence in the various age groups can be seen by reference 
to Table II. 


TABLE II 

Age Distribution of 402 Cases of Tuberculous Epididymitis 


Age Groups 
(in Years). 

Number of 
Cases. 

Percentage, 

Age Groups 
(in Ye.ars), 

Number of 
C.ases. 

Percentage. 

0-5 

12 

3-0 

36-40 

34 

8-5 

6-10 

4 

1*0 

41-45 

35 

8-7 

11-15 

12 

3-0 

46-50 

18 

4-5 

16-20 

46 

11*6 

5'-55 

16 

4-0 

21-25 

76 

19-1 

56-60 

13- 

3.2 

26-30 

78 

19-4 

61-65 

6 

0-7 

31-35 

52 

12*9 





The outstanding conclusion to be drawn from this section^ one 
that has been stressed b)’’ numerous writers including Thomson- 
Walker,^ Robinson® and Schultz,’ is that male genital tuberculosis 
occurs most commonly during the years of maximal sexual activity. 

The largest series of cases found by the writer in a study of the 
available literature was that of Sjostrarid,® who collected 509 cases 
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from several sources and calculated the age incidence. The results 
of Sjostrand, Keyes,® Kretschmer and the present series are compared 


in Table III. 


TABLE III 


Age Ittcidence of Tuberculous Epididyiniiis 


Investigator. 

Number of Cases. 

Age Groups. 

Percentage. 

Age Groups. 

Percentage. 

Sjostrand 

■;cn) (Collected) 

15-39 

70 

20-39 

63 

Keyes . 

100 

15-39 

73 

20-39 

65 

Kretschmer . 

94 



20-39 

71 

Present writer 

402 

16-40 

71 

21-40 

60 


Extra-Genital Tuberculosis. — In the 402 men, at least one 
extra-genital tuberculous lesion was proved in 355 (88-3%). In 
the remaining 47 (11.7%) cases, routine X-ray of the chest was 
not carried out and the urine was not tested biologically for the presence 
of organisms. 

Injury as a Pre-disposing Factor. — In the present series, 
injury appeared to have little influence in the production or localisation 
of the genital disease. Only 18 patients attributed their lesion to 
injury, and 12 of these men asserted that the local lesion occurred 
immediately after the injury. In the remaining 6 cases, the intervals 
between the onset of genital disease and trauma were one month in 
2 cases, two, three and six months respectively in 3 cases and one and a 
half years in the remaining case. 

Similarly, I concluded that gonococcal epididymitis had little or 
no influence on the occurrence of tuberculous epididymitis as only 
10 men (2 -4%) gave a history of previous infection of the epididymis 
by the gonococcus. 


The Local Lesion 

The epididymitis was unilateral in 175 men (43 ’5%) and bilateral 
in 227 (S6‘S%). Those counted as bilateral included 41 men who 
were admitted with unilateral disease, but who later developed disease 
of. the other side in hospital. Difficulty was experienced in determining 
me time interval between the onset of disease on the two sides in the 
bilateral cases, but very definite records existed of 63 patients, most of 
whom developed the genital disease in hospital. 


TABLE IV ' 

Interval bet-d)ee 7 t the Onset of Disease of the Two Efididymes 
in 63 Patients 


Time in montlis . 
Number of Cases 
Percentage . 


-I 

-3 

-6 

-12 

-24 

-36 

-72 

-96 

-loS 

2 

iS 

37 

47 

55 

60 

61 

62 

63 

3*2 

28-6 

58-7 

74-6 

S 7-3 

95-2 

96-8 

98-4 

100 




$8 WALTER M. UORTUWICK 

In these 63 cases Table IV shows tliat 37 (58-7%) became l)ilateral 
within six months, while 47 (74 ’6%) showed recurrence within one 
year. There is general agreement, anrl the present .series confirms, 
that the tuberculous affection of one epididymis is followed in a 
majority by the onset of disease on the hitherto healthy side. The 
spread of the disease to the second side appears to be an early feature 
in most cases, but may occur at any time up to a period of nine years. 

Pelvic Coikcidertal Lesioks 

Out of the total of 402 cases, 237 had one or more rectal c.xamina- 
tions carried out while in hospital. Positive results were obtained in 
207 C87'3%) of those examined rectally, 

TABLE V 


Ntnr.bcr of Casos in Each At:e Groub 


Arc Groum 
(in Years). 

Rectal Positive. 

Rcct.al Nefralivr. 

1 

Arc 

(in VcariL 

Krv:,tl PoiitJvf. 


-5 

I 


30-40 

:o 

•r 

6-10 


t 

41-45 

10 

I 

n-15 

7 

1 1 

46-50 

7 

1 

i 6-20 

34 

4 1 ; 

5**55 

> 


21-25 

40 

.s 1' 

56-(>o 

() 

I 

26-30 

42 

1 

(>1-65 



31-35 

=4 

!: 

" 




TABLE VI 

Covtparisott of incidener of Tuberculous Epididymitis 'U'itk the 
hicidctice of Tuberculous Prostatitis and Seminal J’esiculitis 


Arc Group*! 
(in Yc.irs). 

Pcrccnl.TRC 
Incidence of 
Tuberculous 
Epidid>Tiiiti 5 . 

Pcrccntncc 
Incidence. Kect.nl 
Positive. 

Arc Groups 
(in Years). 

Pcrcent.iRC 
Incidence of 
Tuberculous 
Epidid>TniliH 

Percentage Incidence. 
Rectal PositiNc. 

-s 

3-0 

0-5 

36-40 


9-7 

6-10 

i-o 

... 

41-45 

S-7 

. 9-2 

ii-iS 

3-0 

3-4 

46-50 

•rs 

3*4 

16-20 

1 1 -6 

16-4 

5 1-55 

4-0 

2-4 

21-25 

19-1 

19-3 

56-60 

3*2 

2-0 

26-30 

19-4' 

20-3 

61-65 

0-7 

1*0 

31-35 

I2'9 

11*6 


... 



Study of Tables V and VI shows that tuberculosis of the prostate 
and seminal vesicles occurred at all ages with approximately the same 
frequency as was found in the age incidence of tuberculous epididymitis. 

The two groups of cases were studied separately, the one in which 
no abnormality was found on rectal examination and the other in which 
pelvic genital disease was detected. 

Rectal Negative Group. — The number of these cases is 30 
(12 ’7%) of those rectally examined. Twenty-four (80%) had involve- 
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ment of one epididymis, the frequency of right and left being the same. 
The duration of the unilateral epididymitis in all cases was under ten 
months. Bilateral epididymitis was present in 6 instances, the time 
period being under six months for 4 cases and two and four years 
respectively for the remaining 2 cases. 

Rectal Positive Group. — This group comprises 207 cases 
(87‘3%) of those examined rectally. For the purposes of detailed 
study I have divided these cases into three categories. 

{d} Patients with Epididymitis, Prostatitis and Vesiculitis 
ON Admission. — There were 195 patients in this group. Disease of 
one or both seminal vesicles without palpable changes in the prostate 
was present 44 times, while prostatitis without vesiculitis was found 
in 20 patients, the remaining 131 men having disease of the prostate 
and seminal vesicles. These 195 patients were divided into two groups, 
the first showing the relationship between the disease of the epididymis 
and seminal vesicle and the second showing the relationship between 
prostatitis and epididymitis. 

Epididymitis and Vesiculitis . — Of the 195 patients, 80 had 
unilateral epididymitis and 115 bilateral epididymitis and Table VII 
shows the associated genital lesions. 

, TABLE VII 


Associated Epididymal and Senzinal Vesicular Disease in 195 Men 


Associated Lesions. 

Number. 

Associated Lesions. 

Number. 

Associated Lesions. 

Number. 

RE+R.S.V. 

n 

LE+L,S.V. 

17 

BiE+BiSV. 

98 

Jkij-f-ij.ib. V, 


LE+R.S.V. 

I 

BiE+R or L.S.V. 

8 

RE-j-BiS.V. 

20 

LE+BiS.V. 

13 

BiE+No SV. 

9 

RE+No SV. 

7 

LE+No SV. 

4 

... 



~ epididymitis . LE = left epididymitis 

~ bilateral epididymitis R.S.V. = right vesiculitis 

“ “l^tfiral seminal vesiculitis. L.S.V. = left vesiculitis. 

No SV = no vesiculitis. 


It can be seen that in the total of 80 patients with unilateral 
epididymitis there was involvement of one seminal vesicle (with one 
exception always the homolateral one), in 36 (45%) involvement of both 
vesicles in 33 (41 '3%) and no palpable vesicular disease in ii (13 ’8%). 
Excluding these cases with no palpable prostatic disease, the duration 
of the epididymal lesions in the remaining patients was as follows : 
13 cases (16 ’3%), less than one month, 44 cases (55%), less than 
three months and 57 cases (82-6%) less than six months. In men 
with unilateral epididymitis and bilateral vesiculitis, the epididymal 
lesion had been present for less than six months in 28 out of 33 cases 

(84-9%). 

There were 115 patients with bilateral epididjnnitis, in 98 of whom 
(85 ’2%) bilateral vesiculitis was also present. The duration of the 
epidid}Tnal lesion in these men was less than one year in 72 (73 '6%). 
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EpididyinHis Prostatitis . — In tlio 8o patients with unilateral 
epididymitis, Table VIII . 21 ( 26 - 3 %) had disease of one lateral prostatic 
lobe, 38 (47‘5%) had disease of both lateral prostatie lobes and 
21 (26*3%) had no palpable prostatie disease. The fliiration of the 
unilateral epididymitis in these patients was l(;ss than seven months 
in 50 (S4"8%), between seven months and one year in 3 (5M%). 
These results show that in most of the cases under n-view thr association 
of epididymitis and prostatitis was an early feature. That bilateral 
prostatitis occurred as frequently as unilateral prostatitis in tnen with 
unilateral epididymitis in the same ijiterval of time is shown by the 
following results : out of 2t cases of unilateral epididymitis and 
unilateral prostatitis, i8 (85 -7%) showed that combination within 
six months of the onset of the cpididymal lesion, while of 38 cases of 
unilateral epididymitis with bilateral prostatitis, tht; prostatie lesion 
was discovered in 32 (84-2%) within the same period from the; onset 
of the epididymal lesion. 

TAllLK VI It 

Associated Efididyi>;al and Prostatie Disease tn 10; Men 


Assoebicd Lcsionj. 

Nurnlirr. 


NujhV**?. 


*.*<[ I.r-.i.'r-, 

Nurnl'^f. 

RE-fRP 

n 

LE-;- LP 

10 


IIP 

V 

RE+BP 


LIM-BP 

i(> 

BiE-r 

R or LP 

I 

RE-hNo P 

10 

LH-f-No P 

t I 

BtE-; 

No P 



RP = di.scasc right l.'iterni prostatie lol)o. I^P . ilisra'c left lateral prostatie loho. 
BP = disca.se both lateral prostatie lobc.s. No P no prostatie disease. 


Ninety-one of the 115 patients with bilateral epididymitis (79‘2%) 
were found to have disease in both lateral prostatie lobes. The 
association of bilateral prostatitis and bilateral epididymitis appeared 
to be an early feature, as 74*7% of the cases were found within one 
year of the onset of epididymitis. The figure approximates closely 
to that found for the association of bilateral epididymites and bilateral 
seminal vesiculitis, which was 73 '6% within the same interval of time. 

Category (b). PATIENTS WITH UNILATERAL EPIDIDYMITIS ON 

Admission, but who later developed disease of the other 
Epididymis. — There were 23 men who were admitted to hospital 
with unilateral epididymitis and later developed disease in the other 
epididymis (Table IX). 

TABLE IX 


Associated Genital Lesions in 23 Patients on Admission to Hospital 


Gcnitnl Lesions. 

RSV. 

LSV. 

BiSV. 

RSV+RP. 

BiSV+DP. 

BP 

RSV+BP. 

Left epididymitis . 

... 

n 

I 


9 

I 

I 

Right epididymitis 

1 


... 

I 

7 
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Of the total there was palpable evidence of pre-existing bilateral 
pelvic disease in 19 (82-6%) before the onset of the second 
epididymitis. 

‘ Category ( a ). PATIENTS WITH Pelvic Genital Disease before 
Epididymitis developed. — ^While the whole investigation was being 
carried out I decided to examine rectally all the male patients in 
hospital suffering from tuberculosis other than tuberculous epididymitis. 
Well over 200 patients were examined on several occasions over a 
prolonged period, and in 30 men palpable abnormalities of the seminal 
vesicles or prostate were found. Observation of these 30 patients was 
continued for eighteen months, and in 12 instances epididymitis 
developed. 

TABLE X 


Pelvic Genital Lesions and Subsequent Localisation of 
Epididymal Lesions in 12 Men 


Pre-existing Pelvic Genital 
Lesion. 

Right. 

1 

Left. 

Right and 
Left. 

R.S.V.+R.P. 

3 



L.S.V.+L.P. 


4 

... 

Bi.S.V.-fB.P. 



4 

R.S.V.-1-B.P. 

I 




Table X demonstrates that in these men who had disease of the 
right seminal vesicle and right lateral prostatic lobe, the subsequent 
epididymal lesion was always right sided. Similarly, when the pelvic 
genitalia on the left side were involved the epididymitis occurred on 
the left side. The four patients who had bilateral pelvic lesions 
developed bilateral epididymitis, while the remaining man showed a 
right epididymitis after a previous rectal examination had detected 
disease of the right seminal vesicle and both lateral prostatic lobes. 

Summary of Pelvic Coincidental Lesions. — From the study 
of these cases I felt that the statistics definitely gave support to a 
clinical impression of which I had been more and more aware with 
each additional patient examined. The impression that, no matter 
how early the tuberculous epididymitis, a lesion of the pelvic genitalia 
could be felt per rectum in the great majority of patients, did not gain 
■ much support from the extensive literature on the subject. Most 
writers agree that superficial and pelvic genital lesions are invariably 
associated, but rarely is the duration of the epididymal lesion given 
and so it is difficult to assess their results. 

Many VTiters mention the difficulty of diagnosis with regard to 
prostatitis and vesiculitis, and all agree that there is a certain percentage 
of error in any results. These writers also agree that the diagnosis of 
epididymitis, from whatever cause, is an easy one to make, but 
experience and a certain amount of skill are necessary* to find a slightly 
enlarged or thickened prostate or seminal vesicle. In my' opinion. 
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given average skill and considerable experience of rectal examinations, 
the percentage of error will tend to cause an under-estimation in the 
number of cases with prostatitis and vesiculitis rather than an over- 
estimation. I have been unable to find any reference in literature 
wherein the prostate and seminal vesicles had been found to be normal 
at operation or post-mortem examination when a previous clinical 
examination had detected apparent tuberculosis. On the other hand, 
Young," after some radical operations for the removal of tlu: seminal 
tract, found disease of the prostate and .seminal vesicles when clinical 
examination before operation failed to detect any abnormality. 
Cunningham found similar results after autojesies on patient.^ who 
had had tuberculous epididymitis. 

From my own investigation, one outstanding feature in patients 
admitted to hospital with genital tuberculosis was that in S2 (43’9‘’/o)» 
the associated lesions were found within three months, and in l6 
(8-6%) within one montli of the on.set of the epididymitis. 'I'hc actual 
percentage figures taken .separately are not art aid to any concUision.s 
as the numbers depend on the interval betweeri the onset of the di.sease 
and the patients’ admission to hos[)ital. What is worthy of note is 
that the associated lesions were prc.scnt at an early date in these patients 
and, of i6 patients examined within one mottth of the onset of 
epididymitis, 7 had bilateral seminal vesiculitis attd vS had bilaterval 
prostatitis, and, of 82 men within three months of the onset of the 
epididymal lesion, 44 had bilateral prostatitis and .p bilateral vc.siculitis. 
Remembering the views of several authorities who stated that prostatitis 
and vesiculitis were difficult to diagnose, I felt at this stage that my 
statistics so far did not support cither the views of Barney or Young, 
but, considering the difficulties in diagno.sis and with the number of 
patients showing early bilateral pelvic genital disease, 1 tended more to 
the view expressed by Young. 

In the 23 patients admitted with unilateral epididymitis, but who 
later developed disease of the other side, the rectal examination on 
admission showed bilateral pelvic disease in 19 instances. Barney 
admits that he has been unable to settle the manner of invasion of the 
second epididymis and states, “ unless one takes the view that infection 
of the second epididymis is blood-borne, the lymphatics appear to be 
the most probable bridge between the prostate and the epididymis.” 

The percentage figure of 82 ’6 of cases in this section showing 
bilateral involvement of the pelvic genitalia before the onset of 
tuberculosis of the remaining epididymis suggests that the pelvic 
genitalia have a considerable influence over disease of the epididymis, 
and if Barney admits that the second epididymitis may be due to a 
spread of the disease from the pelvic genitalia, it appears to me to be 
unusual to postulate one method of infection of the first epididymis and 
another method for infection of the second. 

I lay great stress on the last section considered, comprising 12 
patients who were found to have pelvic genital disease without 
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epididymitis. The fact that these patients developed epididymitis 
later would appear to suggest the pre-existence of vesicular or prostatic 
disease or probably a co-existence of both for a considerable period 
before the onset of clinical tuberculous epididymitis. In each case a 
right-sided pelvic lesion was followed by a right epididymitis, a left- 
sided lesion of the pelvic genitalia by a left epididymitis and a bilateral 
pelvic lesion by bilateral epididymitis. No case was found in which 
infection of an epididymis followed tuberculosis of the contra-lateral 
pelvic organs. 

Conclusion. — ^W^'hile the numbers considered are small, the 
results appear disproportionately impressive and, taken into con- 
sideration with what has already been said concerning the relationship 
of epididymitis and disease of the deeper genitalia in the two large 
groups, lead scarcely to any other conclusion than that vesiculitis or 
prostatitis, or both, precede the more peripheral genital lesion. At the 
very least it has been established that prostatitis, vesiculitis and 
epididymitis constitute a clinical unity. It might further be hazarded 
that such a distribution of lesions presupposes a central common focus. 

Associated Renal Lesions 

The role of the kidney in the pathogenesis of genital tuberculosis 
in the male has been the subject of discussion for many years. That 
renal and genital tuberculosis are frequently coincidental has been 
stated by many writers, but opinions differ greatly as to the exact 
relationship, if any, between the two. The fact that cystoscopy, 
intravenous and retrograde pyelography are procedures which are not 
devoid of risk to a tuberculous patient deters some from a complete 
renal investigation in cases of genital tuberculosis, while others believe 
that the risk to a patient is greater if these procedures are left undone 
in that a renal lesion may be overlooked. A third view is that 
tuberculous epididymitis is a certain sign of renal tuberculosis and 
demands a full investigation. 

Analysis and Discussion of Present Data. — ^Among the 402 
cases of tuberculous epididymitis, 140 (34‘8%) were diagnosed as also 
suffering from renal tuberculosis. In addition, 50 others were labelled 
as probably suffering from renal tuberculosis and 51 as possible cases 
of renal tuberculosis. 

A rectal examination was carried out in 1 14 of the 140 patients 
with definite renal disease with positive results in 1 10 (96*5%). Seventy- 
eight men were diagnosed as having renal tuberculosis before 
epididymitis. In the remaining 62, the genital lesion was diagnosed 
before a full renal investigation had been carried out and consequently 
before a diagnosis of renal tuberculosis was made. I could not deter- 
mine which was the initial lesion, but, as renal tuberculosis may be 
well established before simiptoms arise, I considered that in many the 
onset of the urinary symptoms followed so closely on the epididjTnitis 
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that the renal lesion proliahly preceded the i^enital f)tu-. horty-four 
of the 62 men on admission to hospital wi.-re found to iiavr, symptoms 
referable to the urinary tract. Seventeen had no urolorpcai symptoms, 
but one patient was admitted after nephrectomy and orchifleetomy 
had been carried out elsewhere. The 17 men without !.ym[)toms all 
suffered from tuberculous epididymitis at tlu- time of adrnisdon, and 
routine examination revealed pyuria and tuberculous bacilluria. 
-Complete renal investigation showed ui\i!ateral rr-nal disease in i.\ 
men and bilateral disease in 3. One patient had unila.tcral epididymitis 
and 16 bilateral epididymitis, the duration of the epiditiymal h-sions 
varying from it ca.ses within six months, 15 within orie Vf-ar to one 
within two years. 

In the loi cases of suspected renal disease, ordv K cy.-'toscopic and 
6 intravenous pj'clographic examinations were carried out. On 
cystoscopy, 4 of the 8 patients were found to have- cy.^titis ;md in one 
other patient infection of the bladder w.as seen in the region of a 
dilated ureteric orifice. The 6 intravenous pyelograms .showc;d normal 
kidney shadows. From these findings it cannot be proved that these 
lOI patients were free from renal tuberculosis, hut there is much to 
support the view that they had renal disease. All suffered from 
tuberculous epididymitis, and 84 (83’i‘’„) had definite tuberculous 
lesions outwith the genito-urinary tract. .Mbuminuria wa.s present in 
every patient and, in addition, 76 (75'5'/(j) had pyuria, 45 (44*6%') 
had urological symptoms and 50 (49'5‘'o) ttib(>rcnlous b.acillurin. 

If these loi patients arc considered as having renal tuberculosis the 
association of the two conditions occurred in 241 (6o‘’o). 'I'hc remattiing 
16 1 patients of the total 402 did not undergo any renal investigation, 
since there was neither sign nor symptom to suggest the necessity for 
such investigation. It is to be rcmembereil that these were the earlier 
cases in this series and under present standards such failure to investi- 
gate would be deemed negligent. In my opinion and from experience 
since this investigation started, the men iinih epuiufynin/ tul’erntlosis 
in whom tubercle bnciHi cannot be isolated from the kidney it fine are 
extremely feiv in number. Frequently, tlie bladder mucosa has 
appeared healthy, the urine has been free of albumen, yet guinea-pigs 
have been found to be tuberculous after inoculation with the urine 
from the kidneys of these patients. Pyelography has frequently 
shown normal kidney shadows in these men, but, accepting the results 
of Medlar, Jacobs, Mack and Bancl,'^ sub-clinical tuberculous 
lesions of the kidneys may be diagnosed on bacteriological findings 
alone. 

The exact relationship between the onset of renal and epididymal 
tuberculosis was next considered. From the 140 men with definite 
renal tuberculosis, 78 were known to have the renal lesion before the 
epididymal one. In the remaining 62 men, 17 had no urological 
symptoms yet renal disease was found, and the duration of the 
epididymitis in id of these men was under one year. Twelve of the 
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62 men had urological symptoms but were unable to state either the 
time of onset of these symptoms or when the genital lesion appeared, 
while in 2 men the diagnoses were made in another hospital. Of the 
remaining 31 cases, the onset of the urological symptoms and the 
appearance of the epididymal lesion were simultaneous in 5, symptoms 
preceded the genital lesion in 3 and followed in 23 cases. In the 
ibi patients with suspected renal disease, 45 had urological symptoms, 

TABLE XI 


Relationship between the Time of Onset of Urological Symptoms 
and Tuberculous Epididymitis in 185 Patients 


No. of Cases with 
Urological Symptoms 
before Epididirmitis. 

No. of Cases with 
Urological Symptoms 
after Epididj*mitis. 

Nol of Cases with 
Simultaneous Onset of 
Syinptoms and 
Epididymitis, 

No. of Cases in which 
Relationship Unknown. 

106 

31 

13 

35 


Subtracting the 3$ in which the times of onset were unknown, 
the total becomes 1 50. Urological symptoms preceded the epididymal 
lesion in 106 (70'7%) and, if the views of many authorities are accepted, 
the renal, lesion almost certainly preceded the epididymal one in the 
13 with simultaneous onset of symptoms and epididymitis. Thus, 
in 1 19 ( 79 * 3 %) the renal lesion started before the epididymitis. In 
the remaining 31 cases it is impossible to state which lesion was the 
initial one, but in over 60% of the cases urological symptoms appeared 
within one year of the start of the epididymitis. 

Rectal examinations were carried out in 114 of the 140 cases of 
proved renal tuberculosis with positive results in no (96'S%). In 
the 10 1 men with probable tuberculosis, 51 patients were examined 
rectally with positive results in 48 (94*1%). By addition rectal exam- 
ination of 165 patients with renal tuberculosis revealed palpable 
abnormalities of the prostate and seminal yesicles in 158 ( 9 S* 8 %)- 
The difficulties of palpating pelvic genital disease have been stressed, 
difficulties sufficient to account for 4'2% or 7 negative results out of 
165 cases. At this stage I felt that I had established a clear relationship 
between tuberculous epididymitis, seminal vesiculitis, prostatitis and 
renal tuberculosis. 

An attempt was made to investigate the present condition of all 
the available patients who were dismissed from hospital between 
1921 and 1941. I made personal contact with some, but most of the 
limited success I owe to Dr S. Laidlaw and his Tuberculosis Officers. 
Each patient was asked to attend Robroyston Hospital for examination. 
When possible, and with the patient’s consent, intravenous pyelography 
and sometimes cystoscopy were undertaken. In addition, each 
patient was asked to send a specimen of urine for guinea-pig inoculation. 
Since the records go as far back as 1921, it was not surprising that 
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to the exterior and may be driven by drops into the ejaculatory ducts 
and so to the vasa deferentia. The proof that the urine may pass 
upwards along the vas deferens has been observed in cases of urinary 
fistulse following orchidectomy, the fistulse being through the inguinal 
incision. I myself had one case in which there was an escape of urine 
deliberately coloured with methylene blue, from a fistula in the'inguinal 
region after epididymectomy. 

According to many authorities the lumen of the vas deferens is 
undoubtedly the route for septic infections. The epididymitis which 
occurs in patients with prostatic enlargement is usually rapid in onset, 
and it has been asserted by some that acute epididymitis may be 
prevented by vasectomy prior to a surgical prostatectomy. In septic 
cystitis, severe epididymitis may follow instrumentation, suggesting 
a mechanical factor rather than an exacerbation of an insidious focus 
such as you might expect in lymphatic spread. 

Experimentally, Rolnick ^ ' found that he was unable to inject 
fluids through the vas deferens beyond the tail of the epididymis, 
and he concluded that bacteria from an infected vesicle travel along 
the lumen of the vas deferens but arc prevented from passing upwards 
beyond the tail by the same mechanical or anatomical factors which 
prevented the forcing of fluids beyond the tail. Peristalsis of the 
vas deferens has been demonstrated, but reverse peristalsis is not 
generally accepted, although two workers claimed that it occurred 
after stimulation of the verumontanum. It has been found, however, 
that when fluid is injected into the vas deferens and the vas then 
stimulated, the fluid progresses backwards by gradual stages to the 
epididymis, following each peristaltic wave towards the posterior 
urethra, O’Connor reported two patients with retention in whom 
the bladder was emptied and a silver solution inserted. The following 
morning vas ligation was carried out prior to cystoscopy and indwelling 
catheter insertion, and when the vas deferens was opened the silver 
solution was obtained. He concluded that when epididymitis occurred 
after the vasa have been ligated it is probably due to a pre-existing 
deposit of infected material in the tail of the epididymis and not to 
subsequent infection' of the lymphatics. 

I am convinced that my flndings lend support to the view that the- 
spread of tuberculosis to the epididynnis takes place in the majority 
of cases by the hwien of the vas deferens. The incidence of tuberculous 
epididymitis is highest during the years of maximal sexual potency, 
when the vas deferens would be expected to be most active. Anatomi- 
• cally, the vas consists of a thick layer of unstriped muscle ruhning in 
a longitudinal direction only with the mucosa arranged in longitudinal 
folds. With active peristalsis it is reasonable to suppose that actual 
shortening of the vas occurs, followed by relaxation with possible' 
resultant suction towards the epididymis. It is also my belief that the 
great majority of patients with tuberculous epididymitis have or have 
had a tuberculous bacilluria from a clinical or subclinical lesion of 
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the kidney. In many cases the kidney lesion heals or becomes quiescent 
and urological symptoms may never occur. The urological symptoms 
manifest themselves at a late date in renal tuberculosis and many 
clinicians are prone to wait for these before suspecting renal tuberculosis. 
Within recent years it has been the practice in Robroyston Hospital 
to investigate fully all cases of tuberculous epididymitis with or without 
urological symptoms, and the percentage showing renal involvement 
as demonstrated by the isolation of tubercle bacilli from the kidney 
urine has been almost 100. Many of these patients have not shown a 
destructive lesion judged by pyelography and close observation has 
been instituted in these cases. 

The tuberculous prostate or seminal vesicle appears to be the link 
bet^veen the kidney and the epididymis. With tubercle bacilli in the 
urine, the step is a short one to the posterior urethra and thence to the 
prostate and seminal vesicles. It is possible that heavy work or straining 
may force a little urine into the posterior urethra, and from there it 
may pass into the ejaculatory ducts and so to the vasa deferentia. 
In a patient with tuberculous cystitis it is easy to appreciate how an 
irritable bladder tends to force urine into the posterior urethra, often 
at a time inconvenient for micturition, and even if the patient resists 
the warning small amounts of urine with tubercle bacilli may lodge 
in the posterior urethra. Also, part of the mechanism of micturition 
takes place in the posterior urethra and again urine may lodge there. 
By these methods infection of the prostate and seminal vesicles probably 
occurs and the risk of extension to the epididymis by way of the vas 
is present. With involvement of the pelvic genitalia the corresponding 
lymphatic channels are probably next to be invaded, and the obvious 
chain of channels along the vas deferens may be palpably involved. 
^^Tien the epididymis becomes diseased, the lymphatic channels, 
particularly those draining the area of the globus minor, also become 
involved and clinically the channels which accompany the artery to' 
the vas may be enlarged. In that way, the clinical picture described 
by some and noted by myself on twelve occasions of epididymitis 
associated with thickening of the lower and upper thirds of the vas 
deferens with the middle third free of obvious disease may be observed. 
Recently I had a case of vasitis, prostatitis and seminal vesiculitis 
without epididymitis. The histological examination showed occlusion 
of the vas deferens with tuberculosis of the surrounding tissues, a 
condition which would be noted clinically with ease if it were always a 
precursor of epididymitis. 

Against the theory of blood spread is the fact that the lesion 
associated with mumps, where blood spread is accepted, is in the 
testis, and also no record exists in Robroyston Hospital where there 
was coincidental tuberculosis of the fallopian tube and the kidne^^ 
The frequency of bilateral involvement of the epididymis is in favour 
of a local spread since in surgical tuberculous lesions, where blood 
spread is accepted, it is an extreme rarit}' to have symmetrical invoWe- 
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ment. In the case of renal tuberculosis where blood-borne bilateral 
involvement is accepted, the bilaterality occurs at or about the same 
time. With the same blood supply to the testis and epididymis, and 
moreover, with a large branch of the spermatic artery passing to the 
globus major, it would indeed be strange if the primary genital lesion 
were usually situated in the globus minor. 

Finally, after a series of 12 cases of vasectomy of the healthy vas 
deferens in patients with unilateral epididymitis, follow-up of some 
years has yet failed to show recurrence of the epididymal disease. 

This work is based upon a thesis presented to the University of Glasgow for the 
Degree of Master of Surgery, for which the author was awarded high commendation. 
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SYMPOSIUM ON TUBERCULOSIS NURSING* 

1 . INTRODUCTION 

By H. BAXTER, Bridge of Weir Sanatorium 

It is a pleasure to open this subject which, while somewhat outwith 
the Society’s normal medical, surgical and scientific studies, is, never- 
theless, in the light of present conditions, of vital importance to the 
whole future of our campaign against tuberculosis. 

It is obvious to all of us who are associated particularly with the 
dispensaries and hospital side of tuberculosis work, that the price of 
victory in the recent war includes the chaotic condition which exists 
to-day in many hospitals and especially in sanatoria. This applies to 
a less extent to the dispensary service. 

Many of you are doubtless aware of the closing down in the city 
and country of small hospitals or sanatoria or tuberculosis sections in 
infectious diseases hospitals. This action increases the already large 
number of patient's on the waiting-list of local authorities and is 
indicative of-the major problem of tuberculosis nursing, i.c. the present 
shortage of staff. 

In Scotland alone the tuberculosis staff shortage has been rising 
steadily and at the present day, for about 5000 to 6000 beds, must lie 
between 500 and 750 nurses, and this quite exclusive of certain E.M.S. 
hospitals accommodating tuberculous patients and staffed principally 
by C.N.R. nurses. 

Causes of the Shortage of Nurses. — Let us examine possible 
causes of this major problem, to which most other problems are 
subsidiary. 

I am of the opinion that the control of nurses by the Ministry of 
Labour is the principal factor, and I cannot understand why this 
control should not be dispensed with immediately. The fact is that 
a considerable amount of damage has been done, and we must be 
prepared to pass through a very trying period before any evidence of 
improvement will become manifest. . There are other factors which 
some of you no doubt will think of prime importance, for example 
lack of domestic staff. 

The Department of Health is always a pretty target when hospital 
and nursing affairs go wrong, and while some criticism may be levelled 
at the Department, the smaller hospitals and sanatoria, I am sure, 
were grateful for the seconding of C.N.R. nurses, even although these 
nurses were administered in sub-minimal lethal doses ! The Depart- 
ment’s outcry regarding skin testing and exclusion of negative re-actors 
from nursing may have been something of a necessary evil. 

* A discussion held at a meeting of the Tuberculosis Society of Scotland, held 
in Edinburgh on 26th October 1945. 
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Much has been written and something obtained during the recent 
war by way of propaganda, but propaganda has been a complete 
failure in regard to the recruitment of nurses into tuberculosis sendee. 
Some recent articles and letters to editors have not helped, rather 
I may say, have put the minds of the public against such a career for 
their young daughters. 

The Minister of Health has, however, recently decided that all 
Mantoux-negative nurses need not be excluded from training in 
tuberculosis wards, either in chest hospitals or in general hospitals. 

Recruitment and Training. — We will await with interest Miss 
Renton’s talk of recruitment and training, and I hope that many of 
you will air your views on training of the ideal tuberculosis nurse. 
Is it necessary that she should be general trained and specially trained 
in tuberculosis ? There is the problem of the independent training 
school for the Tiibercidosis Association Certificate and of affiliation of 
small sanatoria to training schools. The advance in chest surgery 
and post-operative nursing will require to be recognised. Is it necessary 
that the nurse should have special salary for the sanatorium post ? 
Does this not savour of a bonus for a dangerous occupation ? 

Tuberculosis nursing was the subject of a recent report by the 
Committee of the Tuberculosis Association and Joint Tuberculosis 
Council. It stresses, particularly, specialised training for the nursing 
of tuberculous patients. The General Nursing Council recently has 
proposed rules governing the inclusion of specialist tuberculosis nurses 
in the State Register of Nurses. These are two important points for 
consideration. 

The problem of recruitment is to-morrow’s problem, as the 
Government still hold many nurses trained and partly trained who 
might serve as useful recruits, but there is no reason against discussion 
to-day. 

The Health of the Tuberculosis Nurse. — Perhaps much of 
the adverse attitude towards training in a tuberculosis hospital or 
sanatorium is due to the somewhat loosely worded articles and letters 
in the papers regarding the dangers of young girls working in 
tuberculosis institutions ! I feel certain tliat you will all agree with 
me when I say that the attitude of the administrative members of the 
nursing profession will require re-orientation and tliat conditions of 
service, training and recreation for nurses will require in some instances 
considerable amendment if the career is to become attractive. I have 
no doubt whatever that you will await with great interest Professor 
Cameron’s talk on the health aspect of the tuberculosis nurses, and I 
feel that it would be most useful if subsequently, from individual 
experiences of those of you interested particularly in this matter, you 
would indicate personal views .to the Society. The problem undoubtedly 
exists, the problem of selecting healthy nurses and maintaining that 
health during their training period. The solutions to these problems 
are not difficult in the light of modern knowledge. 
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There are no figures available of which one can make a reliable 
statement as to the incidence of tuberculosis amongst nurses in virtue 
of their particular training school, be it general hospital or sanatorium. 
In Scotland the number of nurses who have become casualties in the 
last five- and ten-year periods has been comparatively small both for 
sanatoria and general hospitals. 

From correspondence with various medical superintendents and 
matrons, I have ascertained that many of the sanatoria have had an 
extraordinary clean bill of health for the last ten-year period. There is, 
of course, the fallacy of inadequate follow-up. 

On the other hand, one or two tuberculosis hospitals show a some- 
what alarming figure of casualties, which creates undoubtedly an acute 
problem demanding an immediate solution. 

With regard to the general hospitals, many of whom carry large 
staffs, the incidence is small and approximates that of the sanatoria. 
The collected figures for sanatoria and small hospitals with tuberculosis 
accommodation showed 37 nursing casualties in the last five-year 
period and 43 in the last ten-year period. We must remember war 
conditions and the 'increase in bed accommodation and nursing 
auxiliaries in certain hospitals. 

Collected casualty figures for general hospitals in Scotland was 
36 nurses in the last five-year period and 46 in the last ten-year period. 

I very much regret that, as these figures have been given to me in 
confidence, I am unable to publish them in detail ; but I do feel that 
a young girl runs no more risk of contracting tuberculosis in a well-run 
hospital, where her health and happiness is the prime consideration 
of the hospital authorities, than she would run by living and working 
in any other community, be it factory or the Services, or the basement 
of a large warehouse. 

Despite all this, members of our allied profession do become 
sometimes afflicted with tuberculosis. It is then most essential that 
everything should be done immediately to treat the sick nurse ; and 
then there arises another problem — that of the nurse’s future career, 
re-education and rehabilitation of the sick nurse. 

I have said sufficient to introduce the subject matter, and have very 
much pleasure in handing over to Miss Renton. 


II. RECRUITMENT AND TRAINING 

By B. H. RENTON, Matron, Victoria Infirmarj', Glasgow 

Recruitment. — I feel that the problem is a tremendous one, and 
hope I shall not prove a Job’s comforter. The first aspect one must 
consider is shortage of recruits, and this has been influenced to some 
extent by the shortage felt in all hospitals during the war years. 
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Where do we find the field of training ? The patient suffering 
from tuberculosis is nursed in the fever hospital and the sanatorium, 
and at present in certain E.M.S. hospitals. Difficulties in recruitment 
arise for several reasons — predominantly fear, which is experienced 
by the young prospective nurse before she enters hospital, or during 
her first weeks there ; fear perhaps more on the part of her parents 
who have known of “ a case ” admitted to a sanatorium and considered, 
therefore, to be suffering from a fatal condition or one ending in 
invalidism. In my experience in Bangour Hospital I found that 
members of the nursing staff were quite willing to undertake tuberculosis 
nursing, and at the same time their parents refused permission in case 
they contracted the disease. 

A second factor interfering with recruitment is the fact that the 
general hospital now accepts candidates for training at eighteen years — 
so that sanatoria no longer act as a possible avenue into the nursing 
profession at eighteen as thejf did when the gates of the general 
hospital were closed to those under twenty-one. 

The geographical situation of sanatoria in the country is a deterrent 
in these days, when there are acute transport difficulties and the nurses 
feel the need of the life and entertainment offered in the cities. 

Conditions of living in certain sanatoria are not good — a vicious 
circle is created by the fact of the present shortage which implies much 
harder work than would normally be required of the nurses. 

Nurses who have suffered from the disease and are employed after 
recovery are looked upon with some doubt and anxiety by their 
colleagues. In this respect it is most desirable, almost an essential, 
that each should have a single bedroom — a plan which I found useful 
at Bangour. 

Compensation. — The nurse should have reasonable security if she 
falls a victim. The recorded test cases make it very doubtful whether 
compensation is in the least adequate for those nurses who develop 
tuberculosis. 

The Press has not sown the seeds of encouragement but of fear. 
It is invariably the sensational and unfavourable sides of tuberculosis 
work that are ventilated — commonly as a result of uninformed 
opinion. 

Training.^ — ^At the present time there are four main categories of 
training open to the tuberculosis nurse : (i) for a specified period 
in fever hospitals — to qualify for the General Nursing Council Fever 
Register ; (2) in certain sanatoria for the Tuberculosis Association 
Certificate ; (3) affiliated training — in a sanatorium for {a) one and a 
half years, (< 5 ) two years — followed by the same period in {a) fever, 
(U) general hospital, for Registration. In this scheme the candidate 
usually obtains the Tuberculosis Association Certificate before pro- 
ceeding to her affiliated school, and may return later to the speciality ; 
(4) post-graduate training for one year, i.c. general trained nurse to 
obtain the Tuberculosis Association Certificate. 
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The qualities and qualifications desirable in the candidate may be 
summarised as follows : — 

A fund of sound common-sense which the nurse can apply practi- 
cally in carrying out her ward duties. (She is apt to seek abstruse reasons 
for certain common-sense regulations, e.g. those for her own protection.) 

She should have a two to three years’ secondary education or at least 
a reasonable educational standard. 

There should be some arrangement by which she can attend a 
preliminary training school — either regional preliminary training 
school or locally in her own hospital (economically a hospital preliminary 
training school may be impossible) — and this should be followed by 
experience in the wards and clinical teaching. Later a “ block ” or 
“ theory period should be given to cover specialised tuberculosis 
nursing. 

The Block System . — In this scheme the student nurse is not harassed 
with lectures during ward duty periods. Teaching should, in my 
opinion, include instruction on the convalescent case — his occupational 
therapy and rehabilitation. 

Discipline is necessary and presents greater difficulty in any 
hospital dealing with long-term cases when there is a danger of the 
nurse losing the nurse/patient professional relationship and a relation- 
ship of familiarity developing, which has led in some cases to incidence 
of tuberculosis among the staff. 

A higher ratio of trained staff is most desirable ; if post-graduate 
training became the more popular type of training this would be 
achieved, but specific training in tuberculosis technique is essential. 
The general trained nurse is not alive to many important factors in 
the nursing of tuberculosis, especially in regard to infection. I have 
found that a few trained nurses coming for one year’s training are good 
propaganda factors, and this can well result in an increase of recruits. 

Finally, we must remind ourselves that up and down the country 
many trained nurses have done splendid work in sanatoria for many 
years and found it interesting and satisfying. 

One last point I should like to mention again. A factor which 
I do believe influences the nurse when she considers working among 
patients suffering from tuberculosis — ^the nurse would like to be 
assured of financial security, in the event of her becoming a victim of 
the disease, during her illness, and the long period of convalescence 
and rehabilitation which will follow. This would allay the dread of 
becoming a financial burden to her parents, a definite deterrent to 
recruitment would be removed and more women, I hope, might then 
be willing to undertake this important branch of nursing. 
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III. THE HEALTH RISK IN TUBERCULOSIS NURSING 
By CHARLES CAMERON, East Fortune Sanatorium 

In a discussion like this it is easy to present statements in a light 
favourable to one’s wishes. I intend to make a purely factual statement, 
for we have a good deal of accurate knowledge which is based on facts. 

Infection in Tuberculosis Wards. — Nothing is gained by 
minimising the facilities for tuberculous infection which exist in a 
sanatorium. Geer (1932) wrote from the Anckcr Hospital in St Paul’s 
which has 975 beds, 215 of which are devoted to the treatment of 
tuberculosis. The nursing of these patients occupied four months of 
the nurses’ three-year course, and he found that between the years 1920 
and 1928, of 934 nurses employed in the hospital, 42 (4‘5 per cent.) 
developed tuberculosis either during training or shortly afterwards. 
In 1928 Mantoux testing of all nurses was begun, and he found that of 
94 nurses who were originally Mantoux-negative more than 90 per cent, 
reacted to tuberculin within a year of the commencement of training. 
He then found that of 219 nurses in other hospitals in St Paul’s, not 
taking tuberculous patients, only 41 -8 per cent, reacted positively, 
and the percentage remained practically constant among the nurses 
in each of the three years of training. In other words, these nurses 
were not acquiring tuberculous infection. In the last two years of 
the period of observation, of lio probationer nurses who entered the 
Ancker Hospital for training six developed clinical tuberculosis, and 
of these six five were Mantoux-negative when they were enrolled. This 
represents a morbidity of 5 • i per cent. 

Heimbeck’s (1938) well-known figures are much worse. His 
material consisted of 1453 probationers entering the General Hospital, 
Oslo, which has a total of 2600 beds, 400 of which are devoted to the 
treatment of active pulmonary tuberculosis. The period of observation 
covered the years 1924 to 1936, and during those years 1453 girls 
entered for training. 54*7 per cent, were Pirquet-negative. The first 
point which emerged in his investigation was the rapidity with which 
the tuberculin reaction changed from negative to positive, the majority 
showing that change within two or three months, and all by the end 
of the three years’ course of training. Comparing the corresponding 
age groups in the general population of Oslo, Heimbeck found that 
the change which took three years to effect in young nurses took 
twenty years in women of similar ages engaged on other work in 
Oslo. Put otherwise, the figure of infection, which for the control 
group of women was 5-6 per cent., was for nurses 41-3 per cent., and 
34'3 per cent, of these developed tuberculous disease. Even among 
those nurses who were tuberculin-positive on enrolment the percentage 
of morbidity (i‘2 per cent.) was double that of a similar group of 
women working in Oslo. 

There is an extensive literature bearing on similar points, but I 
shall only quote from two more sources. The first is the Prophit 
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Trust Survey which was published in 1944. The Norwegian and 
American figures for tuberculin-negative nurses are high compared 
with those for this country. The Prophit Trust figures for this group 
is I9’8 per cent, among a total of 3764 nursing entrants to eleven large 
and several smaller hospitals. These hospitals were divided into two 
groups, one of which admitted cases of advanced tuberculosis, mostly 
to special wards, and the other of which did not admit tuberculous 
patients. The annual Mantoux conversion figures for these hospitals 
were far from complete, but those available showed a higher conversion 
rate in the first hospital group, where it reached 78 ‘3 per cent, in one 
year as against 58-4 per cent, in the second group ; and they showed 
also in this first group a much more intense type of reaction than 
was found in the nurses who became tuberculin-positive in the second 
group. The morbidity among Mantoux-negative nurses was 7-3 per 
cent, as compared with 2 per cent, of the Mantoux-positive group ; 
but further discussion of that aspect, despite its extreme interest, is 
not apposite to the point which I wish to make. 

The second paper to which I refer is an article by Edwards and 
Penman on primary tuberculous infection in a sanatorium staff. This 
paper deals with 242 healthy • entrants to the staff of the Cheshire 
Joint Sanatorium during the years 1936 to 1943. One hundred and 
seventy were Mantoux-positive and 72 (30 per cent.) were Mantoux- 
negative. None of the first group developed tuberculosis. (In the 
Prophit Survey group there was a morbidity of 2 per cent, among 
Mantoux-positive staff.) Fifty of the 72 Mantoux-negative (70 per 
cent.) became Mantoux-positive, and 10 of these (14 per cent, of the 
total) developed primary or post-primary tuberculosis. This figure is 
higher than the Prophit Trust but lower than Heimbeck’s figures. 
All of these people recovered completely with observation and 
treatment. 

These statistics are confirmed by many others which I deliberately 
omit, and they bear out two points : (i) the danger of admitting 
Mantoux-negative staff to tuberculosis wards, and (2) the rapidity with 
which infection takes place in these wards. The first need not concern 
us, as the present policy is not to use such people in tuberculosis work. 
I shall only add to that that there are two sides to every question, 
and Edwards and Penman discuss another very interesting side of 
this one. 

The second point requires a little consideration. The Prophit 
Survey gives a morbidity figure of 2 per cent, among nurses originally 
Mantoux-positive, and Heimbeck’s figure of i ‘2 per cent, was above 
the morbidity of a similar group of the female population of Oslo. 
The Prophit Report points out the difficulty of getting comparable 
figures relating to the general population, and it states that it is not 
possible at this stage to comment on the relative tuberculosis risk in 
nursing as an occupation. Their morbidity figure tallies closely with 
those drawn from twenty other sources which they quote. Remember 
that all deal with general hospitals and not with sanatoria. 
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The Incidence of Tuberculosis among Nurses. — There are 
figures from various sources dealing with the prevalence of tuberculosis 
among nurses. Scheel in 1924 found a morbidity of 2-2 per cent, 
among 2913 nurses in Norwegian communal hospitals, and Ross 
found an incidence of 6 per cent, among 800 nurses trained during a 
four-years’ period in twenty different hospitals, almost all of which 
were general, in Manitoba. Britton and Bollman give American 
figures of 2'2 per cent., Shipman and Davis give a figure, also American, 
of 2-6 per cent., and Geer, as already quoted, gave a figure of 4*5 
per cent. The latter was in a hospital which admitted lung tuberculosis 
patients, and after the institution of precautions against infection 
that figure fell in a later survey to i *6 per cent. There are other figures 
within these limits of i -6 per cent, and 6 per cent. Most are between 
2 per cent, and 3 per cent. This represents an apparently high incidence, 
but it deals with the young adult female group which has always a high 
incidence of tuberculosis, and it is difficult to draw comparisons. 
Heimbeck’s analysis, however, showed that in Oslo at any rate nurses 
had higher tuberculosis morbidity figures than their sisters in other 
occupations. We can take this much as definite. The incidence of 
tuberculosis among nurses generally is not low. 

The Incidence of Tuberculosis in Sanatorium Staffs.— 
What then is the position of nurses in tuberculosis institutions ? In 
the first place we must differentiate between the general hospital which 
has tuberculosis beds and the sanatorium which admits cases of 
tuberculosis only. Such figures as are available for the former indicate 
an incidence of disease which is above the average for the age group. 
Unfortunately there are few figures for the latter. There was published 
in 1926 a record of 996 nurses employed by the Welsh National 
Memorial Association showing an incidence of tuberculous disease of 
i*i per cent. Edwards found no instance of tuberculous disease 
among 1 70 of a staff (97 nursing, 68 domestic and $ of other categories), 
all of whom were Mantoux-positive when they joined. There are no 
extensive, statistically exact, figures of any other kind to go on, for 
however careful one’s records of staff may be, the unfortunate fact 
remains that sanatorium nurses are often birds of passage, and we 
lose touch with them after they go. Practically all superintendents 
of sanatoria, however, are .agreed that tuberculous disease among 
their staffs is rare, and that has been my experience ; but there is no 
follow-up of those who have left. The perfect sanatorium does not 
exist and human nature is fallible and perverse. We know what 
should be done, but it is difficult to get it done. I do, however, think 
that enough is done in sanatoria to diminish the undoubted risk which 
exists for those who do not understand the disease ; and conditions of 
life in a well-ordered sanatorium are certainly conducive to good 
general health. That is evident in the healthy appearance of staff who 
have been in such an institution for some time. 

Such vague statements, however, cannot discount the repeated 
infection which all tuberculosis workers undoubtedly receive, and 
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what the layman wants to know is the exact risk of disease which the 
work entails. Is the Mantoux reaction an index of immunity ? There 
is no such thing as absolute immunity in tuberculosis, and this test 
indicates sensitivity and, by inference, partial immunity. It is no 
guarantee of permanent immunity, and the repeated reinfections to 
which nurses are exposed are an undoubted risk. Even those who 
support the theory of the bronchogenic origin of pulmonary tuberculosis 
from the primary focus or from a blood dissemination deposit acknow- 
ledge the risk of superinfections, particularly when frequently repeated ; 
but until reliable sanatorium statistics are available we shall not know 
‘the exact significance of that risk. What we do know is that, as a 
practically universal experience, disease among initially Mantoux- 
positive workers in well-conducted sanatoria is extremely rare. 

The Spread of Infection and its Control. — How is the 
infection spread ? The droplet theory is well established nowadays, 
and fine droplets can float freely in the air. The heavy droplets have 
a short trajectory and land on bedding and floors, and the danger of 
dust infection is apparent — if the dust particle is sufficiently fine. 
The great source of dust is that necessary abomination, the hospital 
blanket, and the, problem here is probably analogous to the problem 
of the spread of streptococcal infection. The solution may lie in 
oiling of blankets and floors. So far as the spread by droplets is 
concerned, the patient must help, and that is where the discipline of 
the ward and of the sanatorium counts. The handling of sputum 
containers is unpleasant. The risk is nil if the nurse wears overalls — 
which must always be worn in the wards — and gloves, or washes her 
hands immediately afterwards. Most infection then is inhaled and that 
suggests the idea of the mask, but the wearing of the mask here has a 
different purpose from the wearing of one in a surgical theatre or ward. 
There it is used to keep the droplet in. Here it is used to keep the 
droplet or particle out. The two are different, and unless a properly 
designed and standardised mask, which must fit as closely as a gas- 
mask, is used, the wearing of a mask becomes merely a perfunctory 
recognition of a danger. It is a soporific to people who do not under- 
stand, and it becomes itself a danger. The main preventive of infection 
will always be adequate ventilation of, and the free access of sunlight 
to, the wards. 

There is still another. The nurse, like the soldier, marches on her 
stomach, and her conditions of life must be the best, and not what a 
spurious economy thinks she will put up with. Her work is often 
harassing and monotonous and her private life must be her own ; for 
an emancipated spirit fortifies a well-tended body, and strength of body 
and serenity of mind are the best defences against tuberculous invasion. 

Summary. — i. The nursing of lung tuberculosis involves exposure 
to repeated infection. 

2. That is dangerous to 3^oung Mantoux-negative adults. This 
point need not enter into the discussion. 

3. There is theoretical danger to ^mung Mantoux-positive adults, 
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but there are no complete sanatorium statistics bearing on this point. 
Such as there are, however, and the general experience of sanatorium 
superintendents, lead to the belief that tuberculosis in sanatorium nurses 
is less frequent than in the nursing profession generally. 

4. The infection should be prevented at its source. That means 
the training of patients and nurses. 

5.. Tubercle bacilli die off quickly in wards exposed to direct 
sunlight, and even to full daylight. Free ventilation dilutes floating 
infection and removes it from the ward. 

6. Masks must be standardised and of approved efficiency for their 
purpose. 

7. The question of oiling blankets and floors demands consideration. 

8. The living and working conditions of tuberculosis nurses must 
be good. Mental freedom is just as important as physical well-being. 
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IV. REHABILITATION 
By H. BAXTER, Bridge-of-Weir Sanatorium 

I DO not propose to spend very much time on this subject, although I 
feel that if members of the nursing staffs should be unfortunate enough 
to become casualties with tuberculosis I must insist that we can never 
do sufficient to help them. My experience of nurses as tuberculosis 
patients has been somewhat mixed — easy and difficult. I have given 
much thought and consideration to the problem of post-sanatorium 
careers. Unfortunately the instinct of the nurse is to carry on, and 
many a good nurse has carried on beyond the stage where a complete 
recovery can be obtained. The nurse, like other patients, will therefore 
leave the sanatorium either completely stabilised, non-infectious and 
fit for work, or stabilised but infectious ; or non-stabilised with a rather 
guarded prognosis. 

Survey of 81 Nurses undergoing Sanatorium Treatment. — 
If there is time at my disposal I will show you a few figures from a 



SYMPOSIUM ON TUBERCULOSIS NURSING 8i 

survey of 8i nurses treated during the last twenty years at Bridge of Weir 
Sanatorium. The figures are taken from the records and show that — 

(1) Very few nurses are hospitalised under the age of twenty years, 

which does not bear out the assumption that many young girls fall 
victims to a heavy infection immediately they join as probationers. 
The bulk of these nurses were in the age groups 20-25 25-30 years. 

Group 30-35 show a marked fall in incidence, and after the “ years of 
discretion ” were reached very few nurses appear in the records. 

(2) The Ministry of Health Classification applied to these 81 nurses 
show a non-infectious and closed lesion affecting 33 of the nurses, while 
48 of them were positive sputum cases. 

(3) The general condition of these girls on admission was “ poor ” 
or only " fairly good ” in a large percentage of the cases, surely a 
somewhat grave reflection on the maternal instincts of our good 
matrons and on the paternal watchful eye of the superintendents or 
medical officers in charge of the nursing staffs. After treatment the 
condition of the nurses under review had improved to “ good ” or 
“ very good ” in 44 per cent, of the cases. 

(4) Sputum was .present on admission in 48 cases, and at the time 
of discharge 40 of the nurses, almost 50 per cent., still showed sputum. 
Our finding creates a difficult problem immediately we come to the 
rehabilitation of nurses, even although the sputum remains negative. 

(5) Hsemoptysis was present in 31 cases prior to admission and in 
14 cases during residence. 

(6) Prior to admission pleurisy was present in 48 cases, and during 
residence in the sanatorium 24 of the nurses had an attack of pleurisy. 

(7) During the period of residence i nurse died, 24 nurses were not 
weighed on account of their ill-health, 14 lost weight and in 42, or a 
little over 50 per cent., a gain in weight was exhibited. 

(8) At the time of discharge it was estimated that 43 of the nurses 
were quite unfit for work, that 19 of the nurses were fit for light work 
and that 18 were fit for ordinary work, presumably to return to their 
nursing profession. 

(9) - 1 majf add that in 25 of the cases a family history of tuberculosis 
was obtained and in 6 cases it was quite marked. 

(10) For those interested in clinical findings, tuberculous laryngitis 
was present in 18 cases and intestinal tuberculosis in 4 cases. 

(11) Various non-tuberculous complications were present calling 
for no special comment. 

(12) An interesting fact was obvious in reviewing these 81 nurses, 
namely, that previous to admission to the sanatorium the place of 
emplojTTient was as follows : in general hospitals, 15 nurses ; in 
sanatoria and in tuberculosis wards, 32 nurses ; and miscellaneous, 
3 nurses. It is regretted that in 31 of the records no information had 
been obtained. 

(13) These girls were born : 46 in cities and 32 in the countrj' and 
3 in foreign countries. This finding rather upsets the well-worn theorj' 
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that the country girl going into the city shows immediately a flare-up 
of the tuberculosis contracted in the country districts. 

(14) From the point of view of residence in the sanatorium for 
treatment, the figures indicate that the average nurse will require to 
stay a minimum of one year under treatment. 

Rehabilitation. — Returning to the figures obtained for nurses 
leaving the sanatorium relevant to their fitness for work, one finds 
that about one out of every four nurses is deemed fit to return to her 
normal occupation ; but we must concern ourselves with the 25 per cent, 
of the nurses who are stabilised and fit for light work, but who may 
break down under the exacting life of a full-time nursing appointment. 
I feel strongly that some scheme subsidising the nurse for a period of 
twelve months after leaving the sanatorium is necessary. I suggest 
a scheme like that of compensation for silicosis, where the last employer 
receives the onus or responsibility. There is, of course, no scheme in 
Scotland like the Rehabilitation Nurses Scheme at Papworth, Godai- 
ming Sanatorium or Preston Hall, and I am certain that recruits to 
the nursing profession would be happier in the knowledge that some 
scheme existed which would completely safeguard their future health 
in the event of becoming afflicted with tuberculosis. It would not be 
sufficient to allow them continuous sick benefit, but it is essential to 
encourage them to live and work in spite of partial disablement. This 
I think is particularly essential in the case of the nurse who is non- 
infectious and who would be most suitable for re-employment in 
sanatoria and in tuberculosis hospitals. 

The ideal appointment would be part-time, leading to full-time 
sanatorium posts-, provided the sputum examination remains negative 
and the nurse under constant medical review. 

Three barriers exist and are difficult problems — 

(1) The barrier of superannuation by local authorities. 

(2) The prejudice of matrons and superintendents against the 
employment of a tuberculous nurse. 

(3) The attitude of other members of the nursing staff. 

The existing scheme of the Ministry of Labour for the rehabilitation 
of disabled nurses (D.H.S. circular No. 81/1943) offered training to 
certificated nurses as : (a) industrial nurses ; (b) sister tutors ; (3) 
health visitors. This scheme, however, has proved a failure, as to date 
only one nurse, who had made a complete recovery from tuberculosis, 
has enrolled under this scheme. I feel certain that no greater stimulus 
can be given to recruitment than a complete scheme assuring the 
future of the nurses, but it is essential to commence rehabilitation in 
the sanatorium. It is necessary to carry out up-grading during con- 
valescence and to re-establish confidence and self-esteem in the sick 
nurse at an early stage of such convalescence. 


ACUTE INFLAMMATION AND ABSCESS FORMATION 
DUE TO A DIPHTHEROID BACILLUS 


By R. SALM, M.D. (Amsterdam), L.R.C.P. & S.Ed. 

From tile Bacteriology Department, The Royal Infirmary, Edinburgh 


In October 1944 a diphtheroid bacillus was isolated which was studied 
because of the unusual clinical features of the case from which it was 
derived. Human infections caused by proved pathogenic diphtheroid 
bacilli are sufficiently rare to warrant recording, although in this case 
the investigation could not be completed owing to the bacillus losing 
its virulence. 


Historical 


Infections caused by Cory^iebacteriuvi ovis (Preisz-Nocard), Coryne- 
bacterzet pyogenes, renalis and eqzii, and by Listerella znonocytogenes 
will not be considered in this review as the organism was proved not 
to be any of these varieties. 

Two groups of other pathogenic diphtheroids can be distinguished 
in the literature ; those isolated from the human and those from the 
animal host. The latter group will be summarised first. 

Aztimal Infectzozis. — The first to describe an infection of mice by 
diphtheroids was Kutscher ^ in 1894. The causative organism 
produced nodules in the internal organs. The mice succumbed after 
a few days, but guinea-pigs, rabbits, cats, dogs and fowls were not 
affected. 


In 1901 two laboratory infections were recorded. One, by Bongert," 
whose strain was also very infective for mice and produced numerous 
small abscesses in various organs ; but his strain was Gram-negative 
on isolation and only old cultures exhibited Gram-positivity. Rats, 
guinea-pigs, rabbits, pigeons, fowls and sheep were immune. His 
organism produced a toxin which was lethal for mice. Klein ® in the 
sarne year reported the isolation of a Neisser-positive strain from rats, 
which was also pathogenic for guinea-pigs. Injected subcutaneously 
only a local infection resulted. The infection was not influenced in 
any way by 600 units of diphtheria antitoxin. 

The strain of von Holzhausen ^ obtained from mice remained 
virulent for one year though cultured on artificial media. The 
organism was pathogenic for mice only, guinea-pigs, rats, rabbits 
and dogs remaining unaffected. Neither toxins nor local abscesses 
were produced, the mice djung of a septicaemia. 

Hnman Izifcciions . — One of the earliest recorded human infections 
due to a pathogenic diphtheroid bacillus is the case described by 
De Witt.® His patient w'as a girl of sixteen w'ho suffered from a 
83 



§4 


R. SALM 


generalised infection by a Gram-positive, Ncisscr-positive, but motile 
bacillus. This was pathogenic for guinea-pigs and also produced a 
toxin. The patient’s blood agglutinated the organism up to a serum 
dilution of i ; 50. 

Parker,® in 1922, claimed to have isolated pathogenic diphtheroids 
frequently from the middle ear of cases suffering from otitis media, 
especially after scarlatina. His diphtheroids were Ncisscr-positive, 
required blood for their growth and caused a toxmmia in guinea-pigs, 
rabbits and mice. Diphtheria antitoxin (500 units) had no beneficial 
effect. 

Gilbert and Stewart ’ recorded the isolation of a diphtheroid bacillus 
from the throat which caused necrosis in the guinea-pig after sub- 
cutaneous injection, and produced abscesses in liver and omentum 
after intraperitoncal injection. The organism produced a toxin which 
was only partially neutralised by diphtheria antitoxin. In a later 
paper ® they suggested that the organism might be spread by infected 
milk. 

Mair,® in 1928, published a note on :t “ strain of B. diphtheria 
showing unusual virulence for guinea-pigs,” and his strain was included 
in the larger and very thorough study of Barratt in 1933. 
Mrs Barratt was able to show that there arc ” aberrant ” strains of 
C. diphtheria which will kill rats in 1-2 days after intraperitoncal 
injection and which are sometimes partly neutralised by the antitoxin 
of C. diphtheria, and sometimes by that of C. avis. To quote her 
seventh conclusion : ‘‘ Wherever the characters of the aberrant strain 
differ culturally or biologically from those of C. diphtheria, they 
approach, if not completely, those of C. psciidotubcrciilosis ovis (bacillus 
of Preisz-Nocard).” 

The last paper relating to this subject which I was able to find 
was that of Barber, Guiseppi and Knott in 1937, who record two 
cases, one of them previously published in 1920.^® The first case 
was a subcutaneous infection by a diphtheroid bacillus which caused 
abscesses in the guinea-pig after subcutaneous injection, while another 
animal was protected against infection by diphtheria antitoxin. The 
organism was agglutinated both by the patient’s and the guinea-pig’s 
serum. The strain isolated from the second case caused necrosis after 
subcutaneous injection of the guinea-pig, but the animal could not be 
protected by diphtheria antitoxin. 

Investigations on the Isolated Bacillus 

Patient's History. — The patient was a boy of 13 years, who was 
first seen by his doctor on 3.10.44. The latter found a pleural rub 
on the left side ; the temperature was raised to loi -4° F., with a pulse 
rate of 100 and respirations 30 per minute. The patient was put 
on a course of sulphathiazole. The temperature fell and the pulse 
and respiration became normal. He was allowed to get up. On 
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7.10.44 the' doctor was called in again. He found the boy very 
distressed in his breathing, the temperature subnormal and there 
were no signs of air entry over the left lung. In this condition the 
patient was admitted to the Ear, Nose and Throat , Department of 
the Royal Infirmary, Edinburgh. Here it was found that the 
inspiratory distress was due to a complete right-sided paralysis of the 
larynx. There was a large bulge coming from the right sub-epiglottic 
region with an intensely red surface, but not covered by a membrane. 
A tracheotomy was performed. During the operation the cause of 
the swelling, which was bulging into the trachea and partially blocking 
it, was found to be an abscess with free pus, situated between the 
lower border of the cricoid, trachea and posterior sheath of the thyroid. 
The patient made an uneventful recovery. No. growth was obtained 
from the pus of the abscess, though the direct films showed clusters 
of Gram-positive filaments which appeared to show branching. But 
cultures from the larynx, taken through the tracheotomy opening 
from the highly inflamed mucous membrane yielded a growth of 
diphtheroid bacilli on four different occasions (the last on 23.10.44). 
The first culture was pure, those obtained later mixed with 
Staphylococcus aureus, and later still with haemolytic and non- 
haemolytic streptococci. 

Source of Infection . — Immediately a search was instigated as to 
the source of the boy’s infection. It appeared that some six weeks 
ago he and a friend had acquired two rabbits, the larger of which 
had died three weeks before his illness.. His friend and the surviving 
rabbit were healthy and no similar bacillus could be obtained from 
the latter. 

Description of Bacillus . — The organism was a short Gram-positive 
bacillus measuring 2XO'3/x. It was non-motile, not spore-bearing, 
with a tendency to club formation, especially in older cultures, and 
also to branching. In fluid cultures the organism assumed a coccoid 
form. With the Neisser-stain polar bodies could be demonstrated 
in about 30 per cent. The bacillus was not acid-fast. It was a 
facultative anaerobe and grew best at 37° C. on all ordinary media 
including the tellurite plate, on which the colonies were large, smooth 
and black. No growth, however, was obtained on MacConkey’s 
medium. On agar and Ldffler slopes an abundant growth was 
obtained, smooth, glistening, slightly cream coloured, not unlike a 
staphylococcal growth. 

Gelatin and coagulated serum were not liquefied. No haemolj'^in 
against human and sheep red blood corpuscles was produced on 
solid or in fluid media. Nitrates were not reduced and no formation 
of HoS occurred. Indol was not produced and the phosphatase 
reaction was negative.^® Litmus milk was not changed. 

In Hiss serum medium the organism fermented glucose, maltose, 
saccharose, laevmlose, galactose and mannose with formation of acid 
only. Lactose was slightly fermented. No change occurred in 
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dextrin, starch, xylose, raffinose, inulin, mannite, salicin, dulcite and 
glycogen. 

Its sensitivity to penicillin was about half of that of the Oxford 
Staphylococcus aiaxus strain. 

The organism was readily emulsifiable and could be stored for a 
fortnight or longer at room temperature and in the refrigerator. 

The principal characters of this bacillus arc set forth in the Tabic 
and compared with those of the organisms of the same group. 

Serology. — The patient’s scrum as well as the scrum of the surviving 
rabbit failed to agglutinate the bacillus. Too much stress need not 
be laid on this as the infection was not a generalised one {cf. Hughes 
Twelve “ normal ” human sera, chosen at random, did not agglutinate 
the diphtheroid bacillus either. 

Two rabbits were immunised by intravenous injections with live 
bacilli, and after six injections, given twice a week, their sera 
agglutinated the diphtheroid up to a scrum dilution of i : 6400 at 
37° C., and better at 56° C. 

The following strains, obtained from the National Collection of 
Type Cultures, were not agglutinated by this scrum. Three different 
strains of C. ovis, C. flaviduvi (No. 764), C. i?inn'u>n (No. 949), C. 
viuriseptictivi (No. 807 A), a diphtheroid strain type X (Daniels, No. 1929) 
and a C. ovis strain received from Dr Lovell. Of a great variety of 
diphtheroid bacilli, isolated from various sources, none was agglutinated 
by this serum. In addition, a Listcrclla strain, obtained from Professor 
Webb, was also not agglutinated. 

Animal Susceptibility. — Rats, rabbits and cockerels, injected 
subcutaneously, intramuscularly, intraperitoneally, and/or intravenously 
with large numbers of live bacilli (-1-5 slope cultures after 18-24 hours’ 
incubation) proved to be refractory. It may be noted here that the 
blood picture in rabbits showed an increase in polymorphs, but no 
increase of mononuclears. Guinea-pigs were also immune, except 
for one animal which received the exceptionally large dose of 5 slope 
cultures intraperitoneally and died after 48 hours. No Straus reaction 
was observed. The post-mortem findings in this animal were those 
of a generalised purulent peritonitis and toxaemia. The organism was 
recovered in pure culture from the peritoneal fluid and the heart blood. 

Otherwise mice proved the only susceptible animal, injection of 
\ slope culture proving invariably fatal within 24-48 hours after 
intraperitoneal or intramuscular injection. After subcutaneous injec- 
tion the mice survived. The post-mortem findings were usually a 
purulent peritonitis after intraperitoneal injection, while twice after 
intraperitoneal as well as after intramuscular injection abscesses in 
the omentum were observed. Once a small liver abscess (3 mm. in 
diameter) was found, from which the organism was recovered in pure 
culture. The organism was recovered from the heart blood in all 
cases. No Straus reaction was obtained, and the adrenals never 
showed haemorrhages. 
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To illustrate the post-mortem findings the following histological 
reports are given : — 

1. Two mice, injected intraperitoneally with ^ slope culture. Death 
occurred within 48 hours. Both mice show essentially the same changes. 
The most definite finding is an exudate on the peritoneal surfaces of liver 
and spleen. This contains polymorphs and mononuclears, necrotic cells and 
very large numbers of bacteria ; little, if any fibrin. The bacteria are short, 
Gram-positive rods ; a few forms show bipolar granules when stained by 
modified Neisser method. 

The liver parenchyma shows parenchymatous degeneration. A superficial 
strip of liver tissue over a small area in mouse II is necrotic. Gram-positive 
bacilli are found singly and in groups throughout the sections, some in 
von Kupffer’s cells, some apparently lying free. 

The spleens and lungs show only active congestion with a little haemorrhage 
in the lung of mouse I, and some cedema in the lung of mouse II. A few 
Gram-positive bacilli were seen in both spleens, none in the lungs. 

None of the sections shows abscesses or areas of focal necrosis. 

2. Mouse, injected intraperitoneally, death within 48 hours. The spleen 
apart from perhaps slight congestion of the pulp, is nonnal. In particular 
no abscesses are present within its substance, but a fair number of such lesions 
are adherent to the outer aspect of its capsule. 

The liver shows slight irregular congestion and slight cloudy swelling. 
No abscesses occur in its tissue, but two or three small suppurating lesions 
occur immediately to its capsule. 

The abscesses on the surface of the spleen and liver contain large numbers 
of Gram-positive and Neisser positive bacilli. 

3. Mouse, died two months after intrapcritoncal injection with 1/15 slope 
culture. 

Both specimens are portions of fibro-fatty tissue (omentum ?). Verj' 
extensive areas of necrosis are present in the two specimens with moderate 
round cell infiltration at the periphery of the necrotic material. Numerous 
Gram-positive and Neisscr-positive, very pleomorphic bacilli are present. 

Toxin Production . — When freshly isolated the bacillus produced 
a filterable toxin. After three weeks’ growth in broth i c.c. of the 
filtrate injected intraperitoneally killed mice within 24 hours. No 
other animal proved to be affected, even after injection of 5 c.c. The 
mice could not be protected by 500 units of diphtheria antitoxin. 

It was decided to execute similar experiments with C. ovis antitoxin. 
Unfortunately, by the time a virulent strain of C. ovis had been 
procured and a toxin and subsequently an antitoxin had been produced, 
the bacillus, subcultured on artificial media, appeared to have lost 
its virulence as well as its powers of toxin production. The original 
toxin, though kept in the refrigerator, had deteriorated also by that 
time. 

Discussion 

Though the organism was not grown on culture from the pus of 
the patient’s abscess — of which only one specimen was received — it 
was found to be present in large numbers in the highly inflamed 
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tracheal mucosa. The same phenomena of branching and cluster 
formation, as seen in the original pus, were observed in old cultures. 
It can, therefore, be assumed that this diphtheroid bacillus was the 
cause of the abscess formation. This opinion is strengthened by the^ 
fact that the organism, when injected into mice, caused the formation 
of small abscesses of varying sizes, though admittedly frequently only 
of microscopical dimensions. However, larger abscesses did occur. 

Identification of this diphtheroid bacillus offered difficulties. It 
was not a diphtheria bacillus, as, besides other criteria, no protection 
was obtained by the administration of diphtheria antitoxin. 

The possibility of its being a Listerella could be ruled out on the 
ground of a too luxuriant growth, non-pathogenicity for rabbits and 
absence of motility, and no production of monocytosis, while serological 
reactions were negative. 

As the bacillus grew well on ordinary media the possibility of it 
being a C. pyogenes strain need not be considered. 

It was equally not possible to regard it as a C. ovis strain, as it 
possessed little pathogenicity towards guinea-pigs and none towards 
other laboratory animals, produced no Straus reaction and, in vitro, 
showed no auto-agglutination, and other negative qualities. 

The literature as regards C. nmriuvi (Kutscher) is scanty. The 
main objection against its being regarded as a murine strain is the 
fact that it proved pathogenic for the guinea-pig, though only in very 
large numbers. 

In all probability, if the last objection is recognised, this diphtheroid 
bacillus represents an “ aberrant ” diphtheria strain ; for this 
suggestion, unfortunately, the last and most valid proof is missing — 
the protection by C. ovis antitoxin. 

The bacillus has been added to the National Collection of Type 
Cultures and has been given the number 6965. 

Summary 

A diphtheroid bacillus is described, isolated from the tracheal 
mucosa of a boy suffering from an extra-tracheal abscess formation, 
which proved to be virulent for mice, feebly virulent for guinea-pigs, 
and produced a toxin which was not neutralised by diphtheria antitoxin. 

Though conclusive proof could not be brought forward, various 
properties indicate that the organism has to be regarded as belonging 
to, or being related to, the " aberrant ” diphtheria bacilli. 

I wish to thank Dr W. R. Logan, bacteriologist to the Infirmary, for his constant 
adw’ce, Dr St John-Brooks for kindly sending me different strains from 
the National Collection of T>-pe Cultures, and Dr Lovell for his C. ovis strain. Thanks 
are . so due to Dr Simson Hall for his permission to make use of the clinical notes, 
arid to Dr R. F. Ogilvie for his permission to quote the histological reports. I also 
tMSi to acknowledge my indebtedness to Professor Webb for his co-operation. 
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NOTE 

The examinations of the Board of the Royal College of Physicians of Edin- 
burgh, the Royal College of Surgeons of Edinburgh, and 
Triple Qualification the Royal Faculty of Physicians and Surgeons of Glasgow 
Board have just concluded at Edinburgh. The following passed 

the Final Examinations, and were granted the diploma 
of L.R.c.p. EDiN., L.R.c.s. EDiN., L.R.F.p. AND s. GLASG. : — ^James Buchanan 
Bale, Gordon Brill, John Eric Burdett, Ephraim Brodie Cowan, Richard 
Murray Dykes, Abdel Fattah Mohamed El-Nomani, Gerald Winston 
Farrington, Jack Lane Fine, Janet Haddow Allan Fleming, Allan Foreman, 
Hanna Mikhail Makar Girgis, William Henderson, Mary Patricia Hughes, 
Frederick John Gerald Kinsella, Albert Kobina Kuta-Dankwa, Murdina 
Macrae, Ewen MacSween, Almena Miriam Maragh, Titus Aruna Morton, 
Robert Armstrong Kirkwood Ross, Elijah De Sarnan Sar, John Samuel 
Pattison Wilson ; and tlie following graduate of a recognised foreign University 
was also admitted a Licentiate : — Lother Seewald, m.d. univ. bonn. 


NEW BOOKS 

The Treatment of Mental Disorders (^Ancient and Modern). By Richard Eager, 

O.B.E., M.D. Pp. 100 , with 7 illustrations. London: H. K. Lewis. 1945. 

This little book, by a former Medical Superintendent, commemorates the centenary 
of the Devon County Mental Hospital. A brief account of the history of the care 
of the mentally ill since classical times is followed by a description of the development 
of the Devon Mental Hospital, viewed mainly from the administrative angle. A 
book such as this, recounting the evolution of a large mental hospital, will always 
have a sentimental interest for a psychiatrist. Nevertheless, we think that Dr Eager 
could have made it more interesting and inspiring ; for example, he might have 
said more about the medical work of Dr J. C. Bucknill, the famous first Medical 
Superintendent of the Hospital. 

Pathology of Labour, The Puerperiuin and the Newborn. By CHARLES O. 
McCormick. Pp. xviii-}-399, with 191 illustrations. London : Henry 
Kimpton. 1944. Price 37s. 6d. 

This book, the main part of which is about abnormal labour and its management, 
also deals with the pathology of the puerperium and the newborn infant ; it is written 
in a most attractive, breezy and easily assimilated style. The subject matter is not 
accumulated from other textbooks, but is the result of Dr McCormick’s owm extensive 
experience, being prepared principally from his lectures to students. 

It is fully illustrated, the illustrations being a very important feature of the 
book, in so far as they illustrate the various treatments described most adequately. 
The treatments themselves are described shortly, but due emphasis is made" of 
special points to be noted and the dangers are equally well denounced ; this is done 
by putting these facts in big black print or in italics. 

Although it is an American production, its teaching in the main is very little 
different from what is taught in this country and it is good to see that the latest 
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British methods, which have often not been fully recognised in American literature, 
have been included and favourably commented upon. Instead of having the large 
customary list of references at the end of each chapter, there are a limited number 
of selected references, mostly modern, which arc inserted throughout the text. The 
book is written in the second person, which increases the pointedness of the instruction. 
This textbook is out of the ordinary and can be definitely recommended not only 
to students and doctors, but also to the younger specialists, as they will gain experience 
as to how difficult subjects should be taught to their students. 

Pre-Excitation: A Cardiac Abnormality. By Richard F. Ohn’ELL. Pp. 167, 

with 30 figures. London : Henr>’ Kimpton. 1944. (Printed in Stockholm.) 

Price iss. net. 

Starting from an analysis of cases such as originally described by Wolff, Parkinson 
and White, in which the electrocardiogram in some individuals subject to attacks 
of paroxysmal tachycardia shows inconstant bundle-branch block associated with 
a short P-R inter\'al, the author has grouped as of similar causation various other 
abnormal electrocardiographic cuiv'es. For example, cases with a constant P-S 
interval but deformity of P-R segment due to an abnormally early rise in the initial 
v^entricular deflection arc included. All variations of this type arc considered 
explicable on the hypothesis of a double excitation of the ventricles ; a normal 
excitation following the usual a-v path, and an additional and slightly earlier excitation. 
The possible origins for such an additional excitation arc fully discussed, and the 
evidence for additional auriculo-vcntricular connections (Kent’s bundle, etc.) arc 
collected. Certain histological obscn'ations by the author on such additional 
muscular a-v bridges in some of his cases arc presented, with good microphotographs. 
There are references to over 220 papers on cur\’cs of these types. 

Despite the labour that has been expended in its compilation, and the e.\cellcncc 
of format and reproductions, the book lacks clarity, and makes difficult reading 
even for the specialist. It should have a limited appeal to those interested in this 
special aspect of cardiology. 

Malaria. Its Diagnosis, Treatment and Prophylaxis. By William N. Bisph.AM, 

M.D. Pp. vii-4-197, 5 plates. London: Baillierc, Tindall & Cox. 1945. 

Price 19s. 6d. 

The purpose of this book, as stated in the preface, is to give the physician a 
knowledge of the clinical features of malaria. The author has, however, included 
all aspects of the disease, the history from remote times, the geographical distribution, 
aetiology with a detailed description of the parasites supported by coloured plates, 
and some description of mosquitoes and their habits. Full accounts of modem 
methods of treatment are given. The book is Avell documented and at the end of 
each chapter a list of authorities is given in support of the writer’s observations. 

Psychology in General Practice. Edited by Alan Moncrieff, m.d., f.r.c.p. 

Pp.' 199. London : Eyre & Spottiswoode. 1945. Price 12s. 6d. net. 

This book consists of seventeen sections by fifteen well-known writers. Twelve 
of the sections are revisions of a series from The Practitioner ; several of the other 
sections have been specially written for this volume. Each section is necessarily 
rather brief but the authors have been able to give much valuable information. 
This is not intended to be a systematic account of psychiatry ; it is a symposium 
on -the aspects of practical importance to the general practitioner. The subjects 
are well chosen and touch upon many of the psychiatric problems of general practice. 
' There is a valuable and comprehensive chapter on differential diagnosis by 
R. D, Gillespie; and Rogerson gives an important account of the mild depressive 
psychoses Also included are chapters on psychiatric social work by a psychiatric 
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social worker and on sex problems by Griffith. There is a most practical chapter 
by Tattersall on the legal procedure for mental hospital admission and discharge — 
but unfortunately the Scottish procedure is not included. 


JRadittm Therapy : Its Physical Aspects. By C. W. WILSON, ph.d., F.inst.p. 

Pp. xi+224, with 97 illustrations. London : Chapman & Hall Ltd. 1945. 

Price 1 8s. net. 

The author has succeeded in his attempt to produce a book which will make 
the work of the physicist in radium therapy appear a more co-ordinate whole than 
hitherto. The treatment is not exhaustive but it is everywhere adequate and the 
bibliography at the end of each chapter makes it a simple matter to follow up any 
point in which the reader is specially interested. 

Non-physicists should find the book fairly readable. Perhaps Chapters 11 and 
III — the interaction of high voltage radiation and matter, and the methods and 
theory of gamma-ray dosimetry — wilt present the greatest difficulty for such readers. 
The chapters on surface applicators and cavitary and interstitial radium therapy, 
containing as they do a full account of the Paterson and Parker system of dosage, 
are exceptionally useful. In the chapter on radium teletherapy the author rightly 
stresses the importance of thinking in three dimensions when considering dosage 
distribution. On the question of protection and total energy absorption, the author 
suggests the possibility that the accepted tolerance dose for gamma rays may be 
too high. The diagrams are all admirably clear though some of the plates could 
be improved. 

By presenting the information in this form the author has made a valuable 
contribution and the book will be extremely useful to all workers in this field. 

Annals of the University of Otago Medical School, iSjg-iggg. By D. W. Carmalt 

Jones. Pp. 286, with 12 illustrations. New Zealand : A. H. & A. W. Reed, 
Wellington. 1945. 

This book has of course particular appeal to the Staff and Graduates of the 
Otago Medical School ; but it has also a wider interest, for it is a record of the inception 
of a courageous adventure, a struggle against great difficulties and a culminating 
success, all in the comparatively short period of sixty-four years and within the 
jurisdiction of only three Deans. The first of these was a Scotsman, Dr John Scott, 
a pupil of Sir William Turner’s, who went out as professor of anatomy from 1877 
till his death in 1914- His successor. Sir Lindo Ferguson, retired in 1937, and to 
his vision, energy and practical enthusiasm the School owes its present high 
professional standing, its excellent modem buildings and equipment. To him the 
Annals are dedicated and their publication has been made possible by a grant from 
the Ferguson Fund. 

Otago University and Dunedin, wherein it is situated, have many associations 
with Edinburgh and Scotland. Otago was a Scottish settlement and the street 
plan of Dunedin was named after that of Edinburgh. With true Scottish zeal for 
e ucation the original charter provided for churches, schools and a university, and 
endowments for these were provided. The University was founded in 1869 with 
powers to grant degrees in Arts, Medicine, Law' and Music. Only the perseverance 
o the early enthusiasts could have survived the apparently hopeless difficulties of 
ounding a medical school out of practically nothing. But from their vision has 
grow n a reality. From one student in 1877, who could only get preliminaiy instruction 
at Otago, the school has swelled to an average of over 300 from 1920 onwards who 
now can get a medical training as good as any in the world. 

The author is a former professor of medicine at Otago University and, though 
these Annals of necessity require the recording of much factual detail, he is to be 
congratulated on producing a scholarly and interesting record of medical achie^•emcnt. 
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The Medical A 7 imial. Edited by Sir Henry Tidy and A. Rendle Short. Pp. 410, 
with 61 figures and 107 plates. Bristol : John Wright & Sons Ltd. 1945. 
Price 25s. net. 

Another war-time issue of this well-known year-book represents a valiant effort 
to keep abreast of modern progress in every’ field of medical endeavour. Current 
literature has been searched and abstracted by a team of over forty specialists and the 
result is a comprehensive account of recent advances. Especially valuable at the 
present time is a review of the latest information on the use of penicillin. 

The Medical A 7 mual is a book which should be in the hands of every practitioner. 


NEW EDITIONS 

Ha 7 idbook of Practical Bacteriology. By T. J. Mackie and J. E. McCartney. 
Seventh Edition. Pp. viii-j-720. Edinburgh : E. & S. Liv-ingstone Ltd. 1945. 
Price 17s. fid. net. 

Most of the new material in the latest edition of this widely used handbook is 
to be found in the appendix, which numbers 42 pages. It includes recent information 
on the sulphonamides and penicillin, on fluorescent microscopy and the electron 
microscope, and on present methods of examining war wounds for anaerobic 
organisms. 

In the first 22 chapters only minor alterations and additions have been incor- 
porated, and it has been found possible to keep the first 5fi4 page numbers identical 
with those of the sixth edition. There is new material on the filterable viruses and on 
bacteriophage. 

This is an indispensable laboratory guide for bacteriologist and technician ; it is 
now enlarged beyond the scope of a manual for students. 

Ha 7 tdbook of Diag 7 iosis a 7 id Trcat 77 ie 7 tt of Ve 7 icrcal Diseases. By A. E. W. 
McLachlan. Second Edition. Pp. 370, with 160 illustrations, 20 in 
colour. Edinburgh: E. & S. Livingstone. 1945. Price 15s. net. 

The appearance of a second edition in less than eighteen months indicates that this 
manual has had a favourable reception and has helped to meet the need for a concise 
presentation of this specialty. The therapeutic aspect especially is changing so 
rapidly that constant reviewing of the subject-matter becomes incumbent on authors. 
The introduction of penicillin alone has produced an upheaval and supplanting of 
traditional methods in the therapy of venereal diseases, and this new edition has 
endeavoured to cope with the very fluid situation. 

In a small textbook like this, the selection of what to put in and what to leave 
out, of what to expand and what to contract, must be difficult, and opinions will 
differ as to what is, and what is not, suitable pabulum for the burdened minds of 
medical students. To compress a large subject into small and yet digestible bulk, 
to avoid over-elaboration and yet be sufficiently comprehensive — these are the 
problems to which Dr McLachlan seeks to provide a reasonable solution, and the 
popularity of his book with student readers will be a measure of his success. 

The Tissues of the Body. By W. E. Le Gros Clark. Second Edition. 
Pp. xi-f 388, with 120 illustrations. Oxford University Press ; Humphrey 
Milford. 1945. Price 21s. net. 

The second edition of this remarkably successful book includes reference to 
material which has been published during the war years. 

The main trend of the work is to present an account of body structure and function 
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which breaks away from the conventional limitations of traditional anatomy ; 
examples and experimental evidence are collected from very wide fields in histology, 
physiology, embryology and practical medicine and surgery. From this point of 
view there can be no one who can fail to enjoy and profit by the author’s approach, 
and the style is most attractive and readable. 

The practice of placing references to reviews and literature at the foot of the 
appropriate text-page is a most stimulating one, and there is no other source which 
gives introduction to such wide fields in biology, academic and applied. 

The book can be highly recommended to anyone who wishes to appreciate 
anatomy and physiology as conjoint active partners in basic scientific and medical 
advancement. 

Tlie Rheumatic Diseases. Second Edition. By G. D. Kersley, M.A., M.D., 
F.R.C.P. Pp. xii-t-i20, with i8 illustrations. London: William Heinemann. 
Price 15s. net. 

This book contains a well-balanced and concise account of the etiology, pathology 
and treatment of rheumatic diseases. Much has been re-written, particularly in 
the section on treatment, where an admirable description is given of the latest methods 
and their rationale. A discussion of chronic infective arthritis and allied conditions 
is also now included. The book is well illustrated with photographs and skiagrams, 
but it is unfortunate that the text contains so many misprints. It should, however, 
continue to be a useful handbook on the rheumatic diseases. 

Internal Medicine. Its Theory and Practice. In Contributions by American 
Authors. Fourth Edition. 1945. Edited by JOHN H. MUSSER, B.S., M.D., 
F.A.C.P. Pp. 1575, with 70 illustrations. London: Henry Kimpton, 26 
Bloomsbury Way, W.C. I Price 503. 

The contributors to this textbook of medicine are not only eminent physicians 
but also teachers of experience, and in consequence the subject matter is clearly 
presented ; the views expressed are well balanced, speculative hypotheses being 
noticeable by their absence, yet very recent advances in medical knowledge are 
included. British readers not acquainted with American literature may find some 
of the terminology strange, and certain standards such as a normal haemoglobin 
of 1 5 -6 grammes per cent, may appear unusual ; but these are very minor points 
in an excellent textbook in which clinical acumen is given its rightful importance 
and laboratory findings placed in true perspective. An attractive feature in the 
book is the short history which precedes the description of the diseases, and a useful 
feature is the bibliography at the end of each section. 

Irish Medical Directory and Hospital Year-Book ig45. Eighth Edition. Pp. 293. 
Dublin : Parkside Press Ltd. 1945. Price los. 6d. 

This volume gives a wealth of information about medical affairs in Eire. In 
addition to an alphabetical list of qualified medical men, there are details of the 
various medical bodies and hospitals throughout the country. 

Some fifty-odd pages are devoted to a series of excellent articles on various subjects 
of medical interest. 

Introduction to Diseases of the Chest. By James Maxm'ELL, ji.d., f.r.C.p. Second 
Edition. Pp. xi-}-292, ■with 66 illustrations. London : Hodder & Stoughton. 
1945. Price I2S. 6d. net. 

Many additions and alterations to the text have been made to keep this book 
up to date. The present edition deals fully with the sjTnptomatology of respiratory 
disease and with the physical examination of the chest. The radiological appearances 
of respiratoiy lesions are discussed at length. 

The book is clearly and concisely written and can be thoroughly recommended 
to both student and practitioner. 
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htdcx of Dijfcreuiial Diagnosis of Main Symptoms. Edited by Herijert French, 
assisted by H. Donthwaite. Sixth Edition. Pp. viii + 1128, ivith 198 illus- 
trations, many in colour. Bristol ; John Wright & Sons Ltd. 1945. Price 84s. 

First appearing in 1912, this book has been frequently reprinted and revised. 
It is a companion volume to the Index of Treatment issued by the same publisitcrs. 
The editor, who has written many of the articles himself, has been fortunate in 
securing the assistance of eighteen leading specialists and the result is a veritable 
mine of information on many subjects. The articles arc excellently written and 
extremely helpful. Considering the war-time scarcity of materials and labour, the 
book is a wonderful production. The illustrations ha%’c been carefully selected 
and are of a very high standard. The volume is one which any medical man would 
be proud to own. 
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Aitkkn, Robert, .m.D., ^■.R.c.I■.E., e.k.s.e. The Problem of Lupus Vulgaris. 
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MANAGEMENT IN PROSTATIC SURGERY WITH 
^ SPECIAL REFERENCE TO OPERATIVE RISK* 

By R. LESLIE STEWART, F.R.C.S.Ed. 

More than thirty years liave now elapsed since the operation of 
suprapubic enucleation of the enlarged prostate became popularised 
in this country, largely due to Freyer’s pioneer work. To start with 
it was usually carried out as a one-stage procedure, perhaps as a last 
resort m the presence of gross infection and retention, and was 
accordingly attended by a high mortality rate. Since these early 
days numerous modifications in management and operative technique 
have been introduced in order to lessen the inevitable risks of radical 
treatment and to obtain lasting relief of urinary obstruction caused by 
the various forms of prostatic anomaly. Milestones in this process of 
evolution such as the adoption of the ” two-stage ” operation combined 
with gradual decompression of the grossly distended bladder, the 
e cient contro of sepsis, and measures taken to promote a sufficient 
luresis toget er with a proper fluid balance in the blood and tissues, 
are genera y recognised as safeguards of prime importance, especially 
w en wit the more advanced type of case in which the risks 

rena ai ure are very real. Alterations in operative technique, 
some o quite sweeping character, have also been advocated. Of 
t e most outstanding has been the adoption of trans- 
^ssection or certain forms of prostatic lesion, though for the 
i°- yP^^pl^sia with considerable enlargement of the 
, suprapu 1C prostatectomy still holds the field in this country. 

u rnany changes in management and treatment, it must 
f-acoc ^'1 ^ survey of any considerable series of truly unselected 

iin f-rt a prostatic obstruction may show a mortality rate ranging 

tVii'c • ° especially in hospital practice. Admittedly 

pathologically simple condition, though 
moef'" militate against any drastic reduction. Probably the 

cnm these factors is to be found in the high incidence of 

° dysfunction in men of advancing years; so 

mmon is it t lat the usual night frequency and other associated 

A Honjman Gillespie Lecture given in the Rojtil Infirmarj’ on 15th June 1944. 
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symptoms are apt to be looked 'upon as merely the price to pay for 
longevity. Gradually knd insidiously, therefore, this dysfunction may 
progress to a state bordering on an overflow incontinence without 
particular notice being taken of it. The patient may remain for long 
apparently well, or there may be an insidious deterioration of health 
and mental vigour with signs of upset or disease in the gastro-intestinal, 
cardio-vascular, and respiratory ‘symptoms. The danger is that any 
one of these subsidiary manifestations may be so predominant that it 
is regarded as the primary condition and its relationship to an under- 
lying prostatic obstruction may fail to be recognised. The patient 
who develops an acute retention relatively early in the course of his 
malady may thus be deemed fortunate, provided the implications of 
such a complication arc appreciated and not forgotten should active 
micturition be re-established. Whatever the cause, there is no doubt 
that the majority of prostatics come under treatment in hospital at 
a relatively late stage of the disease when the effects of back pressure 
have reached such a pitch that only a carefully planned two-stage 
operative technique is possible. Some indeed have progressed beyond 
this, the renal damage being so great as to be irreversible. 

A study of the hospital records of some four hundred prostatic 
patients has emphasised the fact that during these years of war the 
average prostatic case has come under treatment at a later stage than 
formerly. In such patients our primary object is concerned with the 
restoration of efficient renal function as far as that is possible, and 
in order to do so we must necessarily keep in mind those principles 
of renal physiology which are relevant to the problem of urinary 
obstruction and back pressure. My theme being the management 
more especially of the late prostatic case, it would seem, appropriate 
to refer to these physiological principles before proceeding to an 
analysis of such a series and the deductions that can be drawn 
from it. 

Functions of the Kidney 

The healthy kidney requires an adequate blood supply and an 
unobstructed excretory channel. Normally it works well below, its 
maximum capacity and there is thus a considerable reserve of function- 
ing units to call upon when necessary. It excretes the waste products 
of nitrogenous metabolism, particularly urea and uric acid, also 
inorganic substances which are in excess of the optimum requirements 
of the .body. It regulates the osmotic pressure relations in the blood 
and tissues, it largely controls the volume of the circulating blood, 
and regulates the alkali reserve 'by the excretion of basic and non- 
volatile acid radicles as required. All these actions are under the 
most delicate control, any minute change in the composition of the 
blood provoking an immediate response. 
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The Excretion of Urine 

Each excretory unit' consists of (i) a Malpighian corpuscle made 
up of the glomerulus and Bowman’s capsule, (2) the first convoluted 
tubule, (3) the descending and ascending loops of Henle, (4) the 
, second convoluted tubule, (5) the collecting tubule which opens into 
a duct of Bellini — ^the latter opening at the apex of the pyramid. 

Through the glomeruli is filtered a fluid which is almost identical 
in composition with the plasma except for the absence of protein. The 
pressure in the glomeruli is high, but filtration is opposed by the 
osmotic pressure of the plasma proteins which amounts to 30-40 mm. 
of mercury. It follows that if the blood pressure is lowered, for 
example by post-operative shock, to such an extent that the 
glomerular pressure is reduced to 30-40 mm. of mercury, the excre- 
tion of urine must stop. Similarly, if there is such a degree of 
.urinary obstruction that the hydrostatic pressure in the ureters 
- approximates to the net glomerular filtration pressure, the excretion 
of urine must be greatly impeded or even cease. 

•In the normal kidney the glomerular filtrate is greatly modified 
as it passes down the tubules. According to Cushny’s theory there is 
an enormous filtration through the glomeruli — up to 100 litres in 24 
hours, but from this filtrate 98-5 per cent, of water is reabsorbed into the 
blood by the tubular epithelium and there is also a differential absorption 
of the various substances filtered, in proportion to whether or not 
they are required for the body economy. At one end of the scale are 
the^ so-called threshold bodies such as sugar, sodium and chloride, 
which are completely or partially reabsorbed. At the other end are 
the non-threshold bodies such as urea and sulphate which, being 
waste products, are almost entirely excreted and must therefore be 
enormously concentrated as compared with their values in the blood. 
That the function of the tubular epithelium is a physiologically active 
one is indicated by the fact that the osmotic pressure of the urine is 
considerably greater than that of the blood, while the high degree of 
oxygen consumption of the kidney is also significant. Further, there 
IS ev: ence to show that the tubular epithelium probably actively 
excretes urea and sulphates, also that it may synthesise and secrete 
ammonia and hippuric acid. 

It is clear that this whole delicately co-ordinated mechanism of 
rena unction and excretion must inevitably suffer when subjected 
^ t e continued effects of back pressure from prostatic obstruction. 

nee t e hydrostatic pressure is raised to a sufficient degree, the 
"1 nej must reduce the concentration of the solids it excretes in the 
tu u es m order to go, on functioning. For a time there will be few 
. ^ emonsfrable evidences of damage while the available renal resen'c 
IS mo ilised, but sooner or lat^r there will be forthcoming proof of 
impaire function as shown by a lowering of the concentrating power, 
an as t le renal reserve is used up, so will the urea content of the 
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blood start to rise. It cannot be too strongly stressed that while a 
raised blood urea reading definitely indicates impaired function, the 
converse does not hold good. In other words, a patient whose renal 
reserve is almost entirely exhausted may still show a comparatively 
normal blood urea reading. Similarly a fall in the reading almost 
to normal after a period of preliminary drainage of the bladder does 
not in itself constitute proof that the patient is fit and ready for a 
prostatectomy. In assessing any given case it is important to consider 
the possibility of structural changes caused by a preceding chronic 
nephritis, while it is obvious that the presence of active infection will 
gravely complicate the issue. 

Before leaving the subject of applied physiologj% reference should 
be made to the mechanism of renal failure following upon too rapid 
decompression of the chronically distended bladder. In such cases 
the sudden release of hydrostatic pressure within the tubules may 
induce an acute venous engorgement which slow's the blood flow to 
a dangerous level and results in asphj'xial damage to the glomerular 
epithelium. Blood cells and albumin arc then allow'cd to permeate 
into the lumen of the tubules and, in severe cases, there may be actual 
arrest of urinary secretion. In favourable cases the progress of this 
process may be arrested by reproducing the stains quo ante. The 
hydrostatic pressure is again raised by filling the bladder, and an 
isotonic solution of a non-tlireshold body, namely sodium sulphate, 
may require to be administered intravenouslj’^ w'ith the hope of 
producing a diuresis sufficient to w'ash through the tubules which 
have become blocked by masses of red cells. 

Clinical Review 

Generalisations based on relatively few clinical observations are 
often misleading, and I am therefore most grateful to Sir Henry Wade 
for his permission to include in this review all the prostatic cases 
admitted to his charge in the Royal Infirmary during the period in 
which I acted as his assistant surgeon. Personal cases treated in the 
Infirmary and in a smaller provincial hospital since 1940 are also 
included to furnish a total of some four hundred cases. As only 
certain aspects of the problem of management are to be considered, 
it will simplify matters if attention is confined to the commonest type 
of pathological change, namely the hypertrophied or adenomatous 
gland. 

Incideitce . — Though apparently numerous, the actual numbers of 
prostatic cases in a general surgical charge, even in one specially 
concerned with urological work, is not so large as might be expected. 
During a period of nearly eight years in Mr Wade’s charge, they 
accounted for only 3-6 per cent, of the total admissions. 

Pathological Classification . — Table I shPws the total number of 
cases and the percentages of the three main types of disease. The 
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number of patients with chronic interstitial prostatitis or fibrous 
prostate is lower than rpight have been expected, while the proportion 

TABLE I 


PatJwlogical Classification 


Diagnosis. 

Number. Percentage. 

Simple prostatic'h3rpertrophy 

Chronic interstitial prostatitis 

Carcinoma . ... 

334 = 82 

22 = 5 

50 = 12 

Total ..... 

406 


of those with carcinoma conforms more or less with that usually 
quoted. 

Simple Prostatic Hypertrophy 

Turning to simple prostatic hypertrophy in particular, Table II 
indicates the varying methods of treatment carried out in 334 cases 
and the mortality rate pertaining to each. It will be noted that in 

TABLE II 


Simple Prostatic Hypertrophy Average Age on Admission 


Treatment 

Number, 

Died. 

Mortality. 

Average Age. 

Youngest. 

Oldest. 

No operation . 

m 

6 

■ Per Cent. 

100 

65 

59 

70 

S/P cystostomy only 


20 

40-8 

74 

56 

90 

Two-stage prostatectomy . 

■n 

18 

lo-ei . ^ 

/ 67 

52 

87 

One-stage prostatectomy . 


9 

8 - 2 | 9-6 

l 6s 

SI 

78 

Total 

334 

S 3 

15-8 





Ot 334 cases, 279 (83 per cent.) received radical treatment. 

Of 218 cases drained S/P, 169 (77-5 per cent.) came to prostatectomy. 


arriving at a total mortality rate there has been no selection of cases. 
All those admitted are accounted for and there are thus included 6 
patients who. were virtually moribund from uraemia when first seen 
and who died within a matter of hours after coming in. Similarly, 
of those whose oiily treatment was a suprapubic cystostomy, with 
or without preliminary catheter drainage, the majority were either 
desperately ill when admitted or so old and enfeebled as to preclude 
more than palliative treatment. Many were oedematous and breathless 
with failing heart and pulmonary congestion. All had retention or 
overflow incontinence. Several had been repeatedly catheterised at 
home and were bleeding or had gross infection. Most of those who 
died did so after only a few days, but in some the process was consider- 
ably slower. The age incidence in this section will be referred to later. 
To summarise, it will be seen that 1 7 per cent, of all cases were unfit 
for radical treatment. 
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Of the remaining 279 cases 169 required a two-stage prostatectomy 
and 1 10 were considered fit for the one-stage operation. Naturally 
the mortality rate of the two-stage method is the higher, in that 
these patients were the poorer risks, but the comparatively small 
difference between the two is a measure of the comparative safety 
of the delayed technique. The combined mortality rate of 9-6 per cent, 
closely compares with the figure of 9*07 per cent, quoted by Barrington 
for a five-year period in St Peter’s Hospital, London, prior to the war. 

The expectation of operability has been calculated to show that 
of the total cases, 83 per cent, were found fit for immediate or delayed 
prostatectomy, and of those patients who required preliminary 
cystostomy, 77 per cent, improved sufficiently to warrant subsequent 
removal of the gland. 

Up to 1939 the numbers of one- and two-stage prostatectomies 
were about equal, with a preference for the former on technical grounds, 
provided no undue risk was envisaged. Since the start of the war 
the picture has changed in that the majority of patients seem to have 
been admitted late with complete retention or with a verj' gross 
amount of residual urine. Thus of 65 more recent cases, only 6 were 
considered fit for a one-stage prostatectomy. All of these patients 
recovered, while there were 4 deaths, representing a mortality rate of 
6'8 per cent, in the remainder who were subjected to the two-stage 
operation. The condition of a further lo patients precluded more 
than a palliative cystostomy being performed. 

Age Incide 7 ice . — Table II shows the age of the patients in the 
four selected categories. On the whole, the average is between 
65 and 67 years, except in those who were clearly only fit for palliative 
cystostomy. In the latter class, though some were comparatively 
young, the majority were in the eighth or nine decade of life. 

Table III has been compiled to show the age incidence in five-year 


TABLE III 

Simple Prosiaiic Hypertrophy 


Age Period. 

One-Stage Prostatectomy. 

Two-Stage Prostatectomy. 

Recoveries. 

Deaths. 

Recoveries. 

Deaths. 

51-SS 

s 

I 

6 


56-60 

22 

2 

17 

4 

61-65 

26 

I 

42 

0 

66-70 

27 

4 

42 

3 

7 I- 7 S 

iS 

I 

34 

5 

76-80 

3 . 

... 

6 


81-85 

... 

... 

3 


S6-go 

... 


I 


Total 

lOI 


> 

iS 


periods with the numbers of one- and two-stage operations, and the 
relative mortality for each period. Most of the patients are between 
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55 and 75 years of age, with the greatest incidence between 60 and 70. 
The fact that in this series there were fifty-seven patients with ages 
ranging between 50 and 60 years seems sufficient cause for discarding- 
the old term “ senile hypertrophy,” and it is significant that the only 
death in a patient under 55 years was due to a sudden pulmonary 
embolism in one whose progress up to that point had been quite 
satisfactory. At the other end of the scale there is evidence that 
advanced age in itself does not contra-indicate radical treatment. 
In fact, some of the more elderly subjects were actually better operative 
risks than some of the younger ones. As age advanced, however, the 
proportion of two-stage operations naturally increased. 

Duration of Preliminary Drainage in Two-Stage 
Prostatectomy 

One hundred consecutive cases were taken for comparison 
(Table IV), and these show an average period of 17 days between the 
two stages of operative treatment. In the majority of the more 

TABLE IV 

Simple Prostatic Hypertrophy 

Duration of Preliminary Drainage in Two-Stage Prostatectomy 

Average for too cases = 17 days. 

12 Cases “ delayed prostatectomy ” — averaee IQO days. 2 died. 

I Case — One year \ x, , 

1 Case— Three years/®®* recovered. 

favourable cases the interval was usually from 10 to 14 days. In 
14 cases prostatectomy had to be much longer delayed, the patients 
being sent home in the interval to recuperate. In 12 of these the 
average duration of drainage was 190 days,’ and only two died after 
the second operation, both owing to renal failure which resisted all 
measures, including intravenous sodium sulphate therapy. In the 
other two cases even more prolonged drainage was required — one year 
and three years yet both men eventually did well. It would appear 
that the necessity for this so-called delayed action prostatectomy need 
not vitiate the final result, provided that the bladder can be kept 
reasonably clean and the catheter free from massive encrustation. 

onsiderable care and attention is required for this, and it must be 
admitted that an intractable infection once established may defeat all 
efforts to control it. 

Healing of the Suprapubic Fistula 

It has been maintained that after a one-stage prostatectomy the 
vesical wound closes much more rapidly than after the two-stage 

TABLE V 

Simple Prostatic Hypertrophy 

A\erage Stay in Hospital after Prostatectomy. All patients in same charge 
One-stage prostatectomy . . . 9: cases = 31-4 davs 

Two-stage prostatectomy . . . . S6 „ = 30 „ 
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operation. Judging from the average post-operative stay in hospital 
in this series, it would seem that there is little if any difference. After 
either procedure it was about 30 days. 


Cause of Death after Prostatectomy 

A. After Oyic-Siagc Prostatectomy. — Reference has already been 
made to the number of deaths in this scries, 9 in 1 10 cases, representing 
a mortality rate of 8 '2 per cent. Table VT shows the main facts in 

TABLE VI 

Simple Prostatic Hypertrophy 

Deaths after One-Stage Prostatectomy. 110 Cases 
Number of deaths .... 9 

Average age 64 Youngest . . 56 Oldest . . "3 

Time elapse after operation . . . Average 15 d.iys (4 within 7 days) 

Blood urea nitrogen readings . . . Average 24 mgs. per cent. 

Cause of death : — 

2 cases, post-operative heemorrhage and shock, one immediate, one after removal of pack 
I case, gross pre-operative haemorrhage — “ emergency prostatectomy ” 

I case, pulmonary embolism 
I case, sepsis-pyonephrosis 

*i case, anuria commencing on loth post-operative day 

*l case, cardiac with myocardial degeneration and pulmonary cedema 

*2 cases, gradual renal failure. 

• Preceding attacks of retention. 


regard to these fatalities. The average age of the patients was 64 years, 
and in all of them the urea readings in the blood were within the limits 
which are usually considered safe for such an undertaking. 

In 3 cases, the cause of death was hsemorrhage and shock. Of 
these one was a primary heemorrhage which was succeeded by anuria. 
In another, gross bleeding had been occasioned by catheterisation 
before admission, and this could not be adequately controlled when 
the bladder was opened and the clots were removed. An emergency 
prostatectomy, though easily accomplished, failed to save the patient’s 
life. The third case was one of secondary, haemorrhage following the 
removal of a pack. The case of pulmonary embolism has already 
been alluded to. One death was due to gross sepsis, there being 
infection of the bladder, epididymitis and a suppurative infection 
in a previous hydronephrosis. There was one case of sudden 
anuria commencing on the tenth day, two cases of gradual renal 
failure, and one of myocardial failure. The histories of these hst 
four men showed that there had been preceding attacks of urinary 
retention, which suggests that a two-stage technique might have been 
preferable. 

B. After Two-Stage Prostatectomy . — Here there were 18 deaths in 
169 cases, a mortality rate of 10 *6 per cent. 

Table VII shows that the average age was now raised to 69 and 
the average interval between the two operations was 30 days for 16 
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cases. This indicates that on the whole they were considered as serious 
despite the fact that the blood urea readings fell markedly as a result 

of drainage. 

TABLE VII 

Simple Prosiaiic Hypertrophy 
Deaths after Two-Stage Prostatectomy. 169 Cases 


Number of deaths . ' ‘ . 
Average age . . • 

Time elapse after operation 
Period between the two stages 


18 

69 


Youngest . . S^. Oldest . 

Average 13 days (7 within 8 days) 
Average for 16 cases = 3^ d.ays 


Remaining 2 cases, 120 and 210 days 
Blood urea nitrogen readings (available in 11 cases) . — 

Average before cystostomy = 38 mgs. per cent. 

. „ prostatectomy = 16 mgs. per cent. 


. 84 


Cause of Death 


A. Preceding Contributory Factors. 

Gross retention . . . .13 Cases 

Severe cystitis . . . ' . 2 „ ■ 

Sever bleeding . . . . 2 „ 

B. Immediate Cause of Death. 

Shock and collapse . . . l „ 

Anuria 3 » 

Congestive heart failure . . i „ 

Gradual renal failure associated 
with cardiac and pulmonary 
disease 3 >> 


B. — contd. 

Acute pyelonephritis 
Subacute pyelonephritis . 
Thrombo-phlebitis . 
Lung abscess 
Peritonitis arising locally 
Perforated gastric ^cer . 
Cerebral thrombosis . 
Cerebral htemorrhage 


2 Cases 
2 „ 

I » 

I » 

I i> 

I » 

I j, 

1 » 


Preceding contributory factors were gross retention, infection, and 
hsemorrhage, conditions which would naturally undermine resistance. 

An analysis of the immediate causes of death suggests that 
infection, either local or remote, together with the effects of chronic 
back pressure were the most potent agents. Thus there were four 
deaths due to bilateral renal infection and six due to anuria. The 
hazards of old age are shown by the presence of concomitant cardiac 
and pulmonary disease, and by the' occurrence of cerebral thrombosis 
and hsemorrhage. One case seems worthy of special comment. The 
patient was a man of 84 years of age who was admitted with urinary 
retention of six days’ duration which had been treated by intermittent 
catheterisation. The urea nitrogen of the blood was found to be 
20 mgms. per cent, which fell to 14 mgms. per cent, after three weeks 
suprapubic drainage. He died three days after prostatectomy, and 
the post-mortem examination revealed well-marked polycystic disease 
of both kidneys, an interesting sidelight on our views of the course 
and prognosis of this congenital anomaly. 


Commentary 

Certain conclusions can be drawn from the foregoing review of a 
series of patients afflicted with simple prostatic hypertrophy. 
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(1) This type of prostatic disease is by no means confined to the 
really elderly. Quite commonly it is met with as a progressive condition 
in the middle fifties or even before, and by the time the middle sixties 
are reached it may be in its very late stage of development. 

(2) It will sooner or later cause serious or irreparable damage to the 
kidneys, which will in turn lead to grave effects throughout the other 
systems of the body. The damage to the kidneys is due to the. back 
pressure and is greatly accelerated if infection is superadded. 

(3) The early symptoms of prostatism should not be disregarded. 
Any patient developing them should be investigated urologically, 
and if repeated examinations show progressive prostatic enlargement 
with evidences of commencing obstruction, operative treatment should 
be advised so as to obviate the risks attending treatment in the later 
stages. 

(4) When conditions permit, a one-stage prostatectomy is an 
eminently satisfactory operation which should show a very low 
mortality rate and complete and lasting cure of the ailment. If there 
is any doubt at all, the two-stage method should be adopted in view 
of its safety and because it does not markedly increase the duration 
of stay in hospital. 

(5) Blood urea estimations are only of limited value, as they may 
give no indication of the measure of the renal reserve still available. 
If the reading is above the normal limit (urea 50 mgms. per cent, or 
urea nitrogen 23*3 mgms. per cent.) it indicates definite impairment 
of renal function, but if the reading is at or below normal the converse 
does not hold good. 

(6) The chief immediate risks after operation are haemorrhage 
which can usually be controlled, and renal failure which should rarely 
occur if the pre-operative treatment and investigation are adequate. 
Elderly subjects are liable to develop cardiac, pulmonary or cerebral 
complications which cannot always be avoided. Many patients of 
advanced years, however, stand the operation so well that it is justifiable 
to take a certain amount of risk with them. Fatal pulmonary embolism 
is not a common complication. 

(7) Patients may require very prolonged drainage, up to a year or 
more, to fit them for prostatectomy. 

Management in the Late Case 

As a result of experience in the management and treatment of the 
relatively late case, certain principles have commended themselves 
as worthy of special mention, 

A. Method of Decompressio 7 t . — In the really advanced case or 
when, as not infrequently happens, a complete prostatic retention has 
come on to complicate some intercurrent illness, even a simple supra- 
pubic cystostomy under local anassthesia may be highly dangerous. 
Some form of catheter drainage per urethram is much safer, provided 
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the bladder can be gently lavaged at the same time. A satisfactory 
answer to this problem has been found in the institution of tidal 
drainage by which the bladder is continuously washed out by a mild 
antiseptic solution and the rate of decompression can be readily 
adjusted. At the end of a week cystostomy can be safely performed 
without the same risk of inducing anuria. ■ Owing to congestion 
changes, however, it is sometimes impossible to introduce any instru- 
’ment into the bladder, in which case one must risk the suprapubic 
route, employing of course slow decompression. 

B. Fluid Intake . — An abundant fluid intake to flush through the 
kidneys provides a simple though potent urinary antiseptic, highly 
desirable in all cases. Unfortunately, in the early stages after drainage 
is established, the forcing of fluids by mouth may be impossible, and 
if it is persevered with the only result is to induce a state analagous 
to water intoxication with anorexia and vomiting, while the urinary 
output, instead of increasing, goes down steadily. The kidneys cannot 
cope with the extra burden, but if for a time the intake is fairly 
drastically reduced, just as in acute nephritis, the output may rise 
again and the fluid intake can then be progressively stepped up. 
Should the above method fail, there should be no delay in instituting 
intravenous therapy. Usually an isotonic solution of sodium sulphate 
(42 ’85 gms. to the litre) is employed. This is probably better given 
in amounts of half a litre at a time rather than as a slower continuous 
drip. 

C. General Assessment. for Prostatectomy — No patient should be 
subjected to prostatectomy until he is able to be up and about in the 
ward. His appearance when lying in bed may be most deceptive, 
the apparent well-being changing to obvious infirmity when he is up. 
He should be well stabilised as to pulse, temperature and urinary 
output, any evidence to the effect that he is still in the process of 
improvement being an indication to wait. A certain amount of 
turbidity in the urine is almost inevitable, but gross pyuria, especially 
when associated with a slightly irregular temperature and pulse, is a 
definite contra-indication to operative intervention, even when the 
function tests seem satisfactory. 


Assessment by Intravenous Pyelography 

As a test of renal function in prostatic cases, intravenous pyelo- 
graphy has been found of special value as it not only provides a 
r^asure of function, but it also demonstrates very clearly the anatomical 
c ccts of back pressure. Three examples of its use may be quoted. 

^ Seen three months before for simple prostatic hyper- 

1) Nvith veiy little residual unne. Now admitted with 20 oz. of residual. 

00 ^ urea 48 mgs. per cent.. Intravenous p}'elograpby (Fig. i) showed good 
unction in both kidneys with no hydronephrotic change. After a foitnight’s 
drainage, prostatectomy was performed. A straightforward recovery ensued. 
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(2) D.P., aged 59. Seen three months before for simple hypertrophy. 
There was then 28 oz. of residual urine. Now admitted looking relatively 
well, but bladder grossly distended with residual urine. Blood urea 60 mgs. 
per cent. Intravenous pyelography (Fig. 2) showed very poor function and 
hydronephrotic changes in both kidneys. After 28 days’ drainage the blood 
urea had dropped to 42 mgs. per cent. Intravenous pyelography (Fig. 3) 
now showed much improved function and considerably less hydronephrosis, 
but prostatectomy was delayed for a further fortnight, after which his progress 
was uneventful. 

(3) A. T., aged 53. This man was admitted with a greatly distended 
bladder due to chronic retention. He was very' ill and nearly died after a 
suprapubic cystostomy under local an0e.sthcsia. The blood urea was 130 mgs. 
per cent, on admission and rose to 180 after cystostomy. Intravenous pyelo- 
graphy failed to show any shadow of a renal pelvis on cither side even after 
thirty minutes. Drainage was continued for a year, at the end of which time 
the blood urea had fallen to 75 mgs. per cent. The general condition had so 
improved that prostatectomy was proceeded with and he made a good 
recovery. Four months later he returned to his work as a vanman. When 
reporting for a routine examination some eighteen months after prostatectomy, 
he was found to be looking not quite up to the mark. There was, however, 
no residual urine and the bladder was healthy on cystoscopic examination. 
The blood urea showed a reading of 86 mgs. per cent, and intravenous pyelo- 
graphy (Fig. 4) demonstrated impaired function and persistent hydronephrotic 
changes. The specific gravity of the urine was 1020 and it contained no pus 
cells or any abnormal chemical constituents. The blood .pressure reading 
was 1 70/1 00. This follow-up examination accordingly indicated that in a 
man of only fifty-three years of age, prostatic hypertrophy had caused sufficient 
obstruction to lead to irreversible and permanent renal damage despite the 
complete relief of the obstruction. 

Such cases as these well illustrate the contention that in simple 
prostatic hypertrophy we have a pathologically benign condition 
which is by no means confined to old age, is readily curable when 
treated reasonably early, but if neglected, will cause such vital injury 
that complete relief is problematical. 

D. Follow-tip Treatment . — It would be difficult to over-estimate 
the importance of a proper follow-up system in prostatic surgery. 
In hospital practice especially, where there is such pressure on bed 
accommodation, prostatectomy patients must often be discharged 
home as ' soon as natural micturition is established and they are 
able to be up for short periods. Most do well, but in the absence 
of any follow-up treatment there will be a certain proportion in 
whom trouble arises, and it is certainly not unknown for patients 
to require readmission to hospital on account of such serious sequelae 
as retention, urinary fistula, or stone formation. There is little doubt 
that many of these gross complications, to say nothing of lesser 
afflictions, can be avoided if it is insisted that all patients must report 
back for an adequate examination some four to six weeks after 
leaving hospital whether or not their progress appears satisfactory. 
By this time the prostatic bed should be well on the way to healing 
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and the risks of instrumentation are therefore much diminished. 
Note is then made of any diminution in the size or force of the urinary 
stream, of progressive return of frequency, or of the presence of 
obvious pyuria. In actual practice the passage of a catheter, prefer- 
ably of the semi-rigid rubber variety, may be all that is required. 
If a moderate sized instrument of this type can be readily introduced, 
and if there is little or no residual urine, one may be satisfied as to 
the result. Should there be evidence of a commencing stricture in 
the operation area, partial retention or pyuria, the need for regular 
attendance for urethral dilatations and lavage of the bladder is 
established. The correction of an early stricture may well obviate the 
necessity for a complicated reconstruction of the bladder neck at a 
later date, while the elimination of an infected residual urine should 
prevent the development of more or less serious vesical or renal 
sequelae. 

It can be concluded, therefore, that an efficient follow-up system for 
prostatic patients constitutes an essential adjunct to operative treatment 
and should never be neglected in any proper scheme of management. 



THE ASSESSMENT OF SENSORY DENERVATION 
AFTER INJURIES OF PERIPHERAL NfeRVES * 

By R. L. RICHARDS, M.D, 

From the Peripheral Nerve Injuries Unit, Gogarburn Hospital, Edinburgh 

The testing of sensation necessarily remains the least objective of 
methods of examination. We have no mechanical apparatus 
comparable to the square-wave stimulator (Ritchie, 1944) or to 
electromyography which will enable us to tell whether a given area of 
skin is sentient. Colorimetric sweating tests, measurements of skin 
resistance or records of vasomotor activity obtained by thermocouple 
or plethj'-smograph, may provide strong presumptive evidence of 
sensory denen,'ation, but for scientific accuracy this is not enough. 
The development of the electro-encephalogram may solve this problem. 

At present methods of examination remain crude and are not 
standardised. To test the fundamental modalities of cutaneous 
sensation most clinicians use the light touch of a wisp of cotton wool 
or a camel-hair brush, the prick of a needle, and test-tubes filled with 
hot and cold water. Those more scientifically inclined employ von 
Frey's hairs, some form of “ algometer ” and copper rods maintained 
at the desired temperature. All these methods possess the inherent 
drawback tliat the application of the stimulator to the skin causes 
deformation of tlie skin surface in addition to the excitation of the 
receptor which it is designed to stimulate. To overcome this difficulty, 
thermal sensation has been tested by a beam of light, and recently 
Bishop (1943) has described an electrical apparatus which will stimulate 
single sensory spots on tlic skin by means of a high voltage low current 
spark discharge. These arc the methods of the laboratorj^ but it is 
only by their application to the problems of clinical medicine that we 
may hope to advance our knowledge. 


Anatomv and Physiology 

The disturbances of sensation which follow injuries to the peripheral 
nerves are many and varied, and for their assessment a knowledge 
of the anatomy and physiology of the peripheral sensor}’ pathway is 
essential. We may consider : — 

(i) The Receptors . — Each of the primary modalities of sensation : 
pain, touch, cold, warmth and pressure, is subserx’ed by a receptor 
which is specific for that sensation. Position sense as tested clinically 
is a compound sensation composed of sensations arising from receptors 

* P.art of tills paper was read before the Society of British Neurological Surgeons 
on 1st June 1945. 
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in muscles, tendons, ligaments and joints (the proprioceptors). 
Morphologically, sensory end-organs are divided into two groups : 
(a) undifferentiated naked of beaded nerve endings and plexuses. 
These endings are ubiquitous and are exceedingly numerous in the 
epidermal and dermal layers of the skin. They are believed to subserve ^ 
pain. ( 6 ) Highly specialised nerve endings such as the corpuscles 
of Meissner (Fig. i) and Ruffini, the end bulbs of Krause and the 
Golgi-Mazzoni bodies. Each of the receptors in this group is believed 
to subserve a specific modality of sensation (Table I). When a 

TABLE I 

Relatiotiship of End Organs and Nerve Fibres to the Modalities of Sensation 


Sensation. 

Receptor. 

, Fibre Type. 

Fibre 

Group. 

First (fast) pain 
Second (slow) pain 
Warmth . 

Cold •. . . 

Touch 

Pr^sure . 

Position sense (Pro- 
prioceptors) 

Free “ beaded ” nerve endings' 
Free “ beaded ” nerve endings 
? Ruffini’s corpuscles 

Krause’s end bulbs 

Merkel’s discs 

Meissner’s corpuscles 

Hair root endings 
Golgi-Mazzoni bodies 

Paccinian corpuscles 

Muscle spindles 

Golgi tendon organs 

Paccinian corpuscles 

Fine myelinated (>cold) 
Unmyelinated 

Fine myelinated (>cold) 
Fine myelinated (<warmth 
and 1st pain) 

Large myelinated 

Large myelinated (15-18 /a) 

Large myelinated (18 

B 

C 

B 

B 

A 

A 

A 


Data from Fulton (1943). 


specialised receptor is stimulated the sensation which is evoked is that 
specific to the receptor concerned irrespective of the nature of the 
stimulus , e.g. the insertion of the point of a sharp needle into a 
Meissner s corpuscle will produce a sensation of touch only (the doctrine 
of specific nervous energy). 

Co^elation of these findings with the punctate nature of cutaneous 
sensibi ity has shown that each sensory spot consists of t\yo or more 
spccia i^d receptors each innervated by a separate myelinated nerve 
1 r branches of the peripheral nerves ramify deep to 

t le s 'in, orming the superficial and deep cutaneous plexuses. The 
ner ranches of these plexuses enter the superficial layers of the 
K 'j th^y interlock with one another to form a' nerve net with 
ea e terminals the pain receptors. .The larger fibres do not branch 
ut run directly to the specialised receptors which are disposed in 
groups m the skin in a three-dimensional manner. For example, a 
sing c touch spot (say in a finger) consists of at least two Meissner’s 
corpusc es innervated by separate ner\’^e fibres which approach it 
rom 1 crent directions. This multiple innerv’ation of sensor)' spots 
pro\i es for the recognition of graded stimuli and the ability to 









II2 


R. L. RICHARDS 


localise accurately the site of the stimulus. If the innervation of the 
sensory spot is reduced without complete denervation, as may happen 
if the spot is situated in the territory of an incompletely divided nerve 
or in the zone of overlap of two adjacent peripheral nerves, one of 
which is divided, or during the process of nerve regeneration, then the 
ability to recognise gradations of stimuli and to localise accurately 
may be lost although the essential quality of the sensation remains. 
In addition to its main myelinated fibre each receptor receives an 
accessory unmyelinated nerve fibre. The purpose of this may be to 
act as a sort of " burglar alarm ” by evoking the sensation of pain 
when the stimulus reaches a level which may be harmful to the 
organism (\Valshe, 1942). 

(2) The Peripheral Nerves . — ^Anatomically peripheral nerves consist 
of an aggregation of nerve fibres of varying sizes supported in a 
framework of non-neural tissue (Fig. 2). Many of these fibres are 
efferent (motor and autonomic) and do not concern us ; the remainder 
are afferent (sensory) fibres that enter the spinal cord via the dorsal 
roots and are connected peripherally with the receptor organs. The 
dorsal roots contain both myelinated and unmyelinated fibres. 
Physiologically fibres in the peripheral nerves are classified in three 
groups (A, B and C) according to the type of action current which is 
recorded from them by the cathode-ray oscillograph. 'Correlation 
between anatomical and physiological data shows that there is a 
definite relation between fibre size and electrical conductivity. “ A ” 
fibres are rapidly conducting (approximately 100 m/sec.) and cor- 
respond to large myelinated fibres, “ B ” fibres conduct more slowly 
(10-30 m/sec.) and are more finely myelinated, and " C ” fibres have 
the slowest rate of conduction (0*5-5 m/sec.) and are non-myelinated. 
The several modalities of sensation are each subserved by a specific 
size of fibre. The most highly specialised receptors (muscle spindles, 
Paccinian corpuscles and Meissner’s corpuscles) are connected with 
large fibres belonging to the “ A ” group, while the free nerve endings 
which subserve pain are associated with the slower conducting fibres 
of the “ B ” and “ C ” groups (Table I). It is now well recognised 
that there are two modalities of pain. The application of a needle 
to the skin causes an initial, abrupt localised flash of pain followed 
- after an interval by a second pain which is rather diffuse, of greater 
intensity, burning in quality and which fades slowly. These sensations 
are referred to as first (fast) pain and second (slow) pain. There is good 
evidence that these two types of pain are the result of different rates 
of conduction in the nerve fibres which carry the pain impulses ; 
first pain is carried by fibres of the " B ” group and second 
pain by those of the “ C ” group. For accurate localisation of a 
painful stimulus the “ B ” fibres are essential.* • Fibre size has another 

* A review of recent work (Gasser, 1943) -which I have consulted since this 
paper was read, casts considerable doubt upon the hypothesis that each modality of 
sensation is associated with a specific group of nerve fibres. (R. L. R.) 




Fig. 4. — L. S. ditjital ncr\-e to indf.K finder 5 yc.irs 
after an injury to tlie median ner\e. 'uto. 
Hortega ncurofibril stain. 


I'lG. ’. — L.S. norm.il digital ncr\‘c. 

Hortega neurofdiril stain. 
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important relation to peripheral nerve injuries. The vulnerability of the 
various types of fibre to different forms of trauma is directly related 
to their size and rate of conduction.- Thus large myelinated fibres 
are the most susceptible to pressure and asphyxia while small non- 
myelinated" fibres are more readily^ affected by cold and cocaine 
(Table II). 

TABLE II 


Effect of Various Forms of Trauma upon Nerve Fibres and the 
Modalities of Sensation 


Cocaine. 

' Pressure and Ischsmia. 

Cold. 

Fibres. 

Sensation. 

Fibres. 

Sensation. 

Fibres. 

Sensation. 

Small fibres 

Large fibres 

Cold 

Warmth' 
and pain 

1st pain 

Touch 

Large fibres 

Small fibres 

Proprioceptive 

sensation 

Touch 

Cold 

Warmth 

1st pain 
and pain 
Deep pressure 
pain 

No record 

>> 

>> 

» 

Cold 

1st pain 
Touch 
and pain 

Warmth 


Data from : Gasser (1935) ; Lewis and Pochin (1938) ; .Bickford (1939). 


(3) The Nerve Impulse . — Effective stimulation of an end organ 
causes it to initiate impulses which are conveyed to the central nervous 
system along the nerve fibre with which it is connected. The end 
organ obeys the all-or-nothing law, and the type of impulse which 
travels up the nerve fibre is specific, and unvarying so far as that 
particular fibre is concerned. It follows that the only way in which 
the intensity of a given stimulus can be conveyed to the central 
nervous system is either by an alteration in the frequency or total 
duration of the impulse discharge, or by the excitation of additional 
adjacent rec;eptors of similar type. It is found that stimulation of a 
single receptor affects all other receptors which are inneiwated by the 
same parent nerve fibre so that their threshold for stimulation is 
lowered. This has given rise to the hypothesis that the sensory unit 
is not a single end organ and its afferent nerve fibre, but a single 
dorsal root fibre and all the receptors which it innervates, a conception 
analogous to Sherrington’s motor unit, a single anterior horn cell 
and the muscle fibres which it innervates. Such a unit is represented 
by an area of skin of macroscopic proportions (rabbit’s cornea 50-200 
sq. mm. (Tower, 1940)). 

(4) Nerve Regeneration . — After interruption of a peripheral nerve 
the axons distal to the site of the lesion undergo Wallerian degeneration. 
The supporting structure of the ners'e remains intact except at the 
site of the lesion where, depending upon the nature of the trauma, it 
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may or may not be disrupted. In the former instance (ncurotmesis *) 
neuroma formation occurs. A neuroma is composed of nerve fibres 
and proliferated Schwann cells from the central stump. If the divided 
ends of the nerve are in close apposition, then outgrowing axons may 
find their way through the neuroma and into the peripheral stump 
where they enter Schwann cell tubes. The chances that such an axon 
will reach its own particular Schwann cell tube arc remote. Even after 
suture, when the best possible apposition of the divided ends is attained, 
the most that can be expected is that the axon will find its way into a 
tube which will lead it to a receptor similar to that which it innervated 
previously. Any fibres which do not do so arc functionally useless and 
atrophy from disuse. The chances of an axon finding its way to the 
proper type of receptor arc much greater in ‘‘ pure ” motor or sensor)' 
nerves (radial or medial cutaneous) tlian in mixed nerves such as the 
median or sciatic. The result of suture is inevitably a reduction in 
the number of functional axons in the peripheral stump, and this in 
turn results in a reduction in the number of inncr\'atcd receptors in 
the peripheral territory of the sutured nerve. Furthermore, these 
innervated receptors will be supplied by different fibres from those 
which formerly carried their impulses (e.g. after a median nerve 
suture a Meissner’s corpuscle at the tip of the index finger may be 
innervated by a fibre which formerly connected with a similar receptor 
in the palm). If, however, the non-neural framework has not been 
distorted by the trauma which interrupts the axons (axonotmesis) 
then each nerve fibre will regenerate along its own Schwann cell tube 
and eventually reach its former end organ. Once receptor and nen'e 
fibre are again connected anatomically, they are not immediately 
capable of functioning. During the period of denervation changes 
have taken place in the end organ and the nerve fibre is not yet fully 
mature. If there is prolonged denervation of the peripheral stump, 
the Schwann cell tubes slirink and full maturation of the regenerating 
fibres is impossible (Fig. 4). The neuro-histology of skin which is in 
the process of re-innervation shows many atypical bizarre types of 
end organs (Fig. 3). The first impulses which such a unit will convey 
to the central nervous system must be abnormal and will be 
manifest clinically by abnormal sensations. The rate of regeneration 
of sensory nerve fibres in man has been calculated from the advance 
of sensation over a denervated area. Data obtained in this way give 
a figure of slightly more than i mm. /day (Seddon ct aL, I943)- 
must be realised that this is not a rate of growth nor a rate of full 
functional completion, but represents the rate of regeneration of fibres 
sufficiently mature to. conduct some form of impulse. 

* The classification of nerve injuries adopted in this paper is that suggested by 
Seddon (1942, 1943). 
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Clinical Observations 

(i) Sensory Findings after Complete Division . — ^After complete 
division of a peripheral nerve, all the receptors which it supplies will 
be cut off from the central nervous system. From what has been 
said above it will be apparent that the result will be the total denerva- 
tion of some sensory spots and the partial denervation of others. The 
clinical result is an area deprived of all forms of sensation (the auto- 
nomous zone) surrounded by an area in which there is diminished 
sensation (the intermediate zone). ' Together these two areas make 
up the maximal zone of supply of any given peripheral nerve. 
The areas of total loss of the different modalities of sensation are not 
of the same size, but overlap one another concentrically (except in 



Fig. 5* Normal cutaneous distribution of the median nerve in the palm. 

(Redrawn from Stopford (1930).) 

lesions of the brachial plexus). In nerve trunk lesions the area of loss 
of pain is less than that for touch, but in root lesions the converse is 
the case. As a rule, cold occupies an intermediate position between 
pain and touch, and warmth has the largest area of loss. If the 
anatomical boundaries of the area supplied by any given peripheral 
nerve are known, it ought to be a simple matter to assess sensor}’- 
deneiri’ation in terms of the completeness or otherwise of nerve division. 

P^°t)lem is simple. A limited clinical experience is 
sufficient to dispel any Illusions regarding the constancy of the sensor}’ 
territor}’ of a given ner\’e. Let us consider the distribution of the 
median nerve in the palm— probably the most important cutaneous 
receptive area in the body. The standard anatomical diagram of the 
normal cutaneous distribution of the median nerve is as shown in 
5- From a series of cases of known complete division of the 
median nerve, the following have been selected as being representative 
of division of the nerve at three common sites of injur}' (Fig. 6) : 
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(A) in the arm before it has given off any branches ; (B) in the upper 
forearm below the proximal muscular branches but above the origin 
of the anterior interosseous nerve ; and (C) at the wrist where, apart 
from the branches to the thenar muscles, the nerve consists of sensory 
fibres only. It will be seen‘,that few of these charts correspond to the 
standard diagram and that all are -different. Anyone familiar with 
the standard diagram encountering Case RP might be forgiven for 
assuming .that the patient had an incomplete or recovering nerve 
lesion, yet the nerve was found completely divided under pronator 
teres and the ends were more than one inch apart. The area of 
sensory loss depends upon the individual nerve and cannot be correlated 
with the level of the lesion ; large and small areas are found after 
both high and low division of the nerve. The median nerve is an 
extreme example of this variability in peripheral distribution, but it 
is shown by all peripheral nerves, although the nerves of the lower 
limb are on the whole more constant in their distribution than those 
of the upper limb. It follows that in making any assessment of the 
completeness of nerve division, one must rely not only upon the total 
area of loss of sensation, but upon the quality of that loss and in 
particular upon the lack of signs which , indicate incomplete division 
or regeneration of nerve fibres. Even then, if we rely upon sensory 
findings only, we may fail, for reasons that will be explained presently, 
to diagnose correctly the nature of the lesion. 

, (2) Settsory Findings after Incomplete Division . — Incomplete 

division of a peripheral nerve may be of two types : (i) there may be a 
partial section of the nerve (partial neurotmesis), or (2) there may be 
interruption of certain axons in the nerve, although to outward 
appearance the nerve is normal (axonotmesis). Forms of trauma 
which may produce the latter result are pressure, ischaemia, the 
passage of a missile through or close to a nerve trunk, and cold (as 
in immersion foot).^ 

In a straightforward case of the first type the sensory findings are 
exactly similar to those which follow complete division, but unless 
all the afferent fibres are in that portion of the nerve which is divided, 
only a portion of the total peripheral distribution of the nerve will 
be affected. The separation of cases in this group from those where 
^ere is complete division of a nerve with a small peripheral territory' 
is difficult. It is in the investigation of cases of this nature that 
procaine nerve block has an application (Highet, 1942). If, after 
blocking the affected nerve, the area of sensory loss is increased, or if 
after blocking all the adjacent nerves sensation is still present within 
the. maximal zone of supply of the injured nerve, then incomplete 
division may be diagnosed. The majority of cases of this type arc 
associated with a hard neuroma which frequently requires excision ; 
after operation the area of sensory’ loss is increased. 

Generalised diminution of all modalities of sensation within the 
territory of a peripheral ner\-e is another indication of incomplete 
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nerve division. Perhaps the commonest example of a lesion producing 
this effect is traumatic ulnar neuritis ; the degree of sensory defect 
varying from minimal hypaesthesia and hypalgcsia to almost complete 
sensory loss, 

A dissociate type of sensory' loss is .another sure indication of 
incomplete nerve division. Depending upon the nature of the trauma, 
some nerve fibres suffer more severely than others. In pressure palsies 
(neurapraxia) where the essential lesion has been proved to be a 
demyelination of large fibres (Denny-Brown and Brenner, 1944), 
there is frequently no objective sensory loss. At most the patient 
will complain of subjective numbness or parresthesia: in the territory 
of the affected ner\'e, and there may be some defect in position sense. 
This is correlated with the^ anatomical cojmexion of the receptors 
responsible for position sense with rapid conducting fibres of large 
calibre. In such cases recovery is rapid since Wallcrian degeneration 
does not result. The passage of a missile through or close to a nerre 
trunk may cause a similar dissociation but with a much slower rate 
of recovery, i.c. certain axons have been completely interrupted 
(axonotmesis). 

Pte. D. B. was wounded on 29,7.43. A grenade exploded at dose 
range and some of the fragments peppered the left forearm just below the elbow. 



Sixteen days after the injury examination revealed paralysis of all tlie small 
muscles of the hand and loss of touch over the full cutaneous distribution of 
the median and ulnar nerves (Fig, 7). The response to pin prick w’as not 
altered in any way. Position sense was impaired but not entirely lost at all 
joints of the fingers. Unfortunately thermal sensation was not tested. Vaso- 
motor activity was normal and there was slight hyperhidrosis of the palm 
of the hand. Radiographs of the elbow region showed numerous very small 
metallic foreign bodies in the soft tissues. Four months later recoveiy had 
commenced in the small muscles of the hand ; cotton-wool touches were still 
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not appreciated over the palm, but slightly heavier touches were felt in the 
proximal part of the previously denervated area. The response was slightly 
“ explosive ” in character but localisation was fairly accurate. 

Prolonged ischaemia causes a characteristic type of sensory dis- 
turbance. There is a “ glove, gauntlet,” “ stocking ”'or “ slipper ” 
area of sensory loss. Frequently the loss of sensation is not absolute. 
It is found that pressure stimuli or pin prick if applied with a little 
more force than usual will, after a slight delay, evoke an unpleasant, 
distinctly painful response which usually causes the withdrawal of 
the limb. Occasionally a burning quality is attributed to the sensation. 
The site of stimulation is nd;^ccurately identified. 

In July 1944, L./Cpl. K.. B. had a medial meniscotomy performed. 
A tourniquet was applied during the-operation which lasted thirty minutes. 
After operation there was some swelling of the knee and he complained of 
severe pain in the foot. At this time the bandages were not removed, but 
when this was done later there was evidence in the form of pressure sores 
that there had been considerable pressure on the popliteal fossa. This 
unfortunate sequence of events resulted in a typical ischaemic paralysis. Five 
months after operation the sensory findings were as shown in Fig. 8. The 
stippling indicates the area from which a delayed pain response could be 
elicited. 


These findings have been correlated by Parkes (1944) and others 
wiA the fact that the unmyelinated “ C ” fibres which subserve slow 
pain are the most resistant to asphyxia. A similar type of sensory 
dissociation is seen in immersion foot in which cold as well as ischaemia 
may damage the nerve fibres. ^ Ischaemia may affect a single, nerve 
trunk {e.g. the median) and in that case the typical findings will be 
confined to the territory of that nerve. 

Persistent hyperesthesia and hyperalgesia which are usually 
accompanied by spontaneous pain, or paresthesie almost invariably 
indicate an incompletely divided nerve. Spontaneous pain and 
hypersensitivity in the territory of a completely divided nerve have 
been described (Trotter and Davies, 1909; Schafer, 1928), but are 
transient phenomena and disappear after five or six weeks. 


To summarise, the sensory findings in a case of incomplete division 
D (i) loss of sensation in an area which is smaller than the 


autonomous zone of the nerve ; (2) general diminution of sensation 
m the maximal zone of the nerve ; (3) a dissociate type of sensory^ 
loss ; or (4) perversion of sensation. 

(3) Scfiso/y Findings during Recovery . — Recovery of sensation in 
a cner\ ated area may be the result of any one of three processes : — 

(i) Nerve fibres from adjacent nerves which supply the inter- 
mc iatc zone are not always able to function immediately after ner\-e 
iMsion, but become able to do so within a few days. The importance 
o ^ t lese fibres in relation to the early return of pain sensation after 
injury of the peripheral ner\-cs was first pointed out by Pollock (1920). 
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(ii) In addition to the resumption of function by pre-existing fibres 
of adjacent nerves, there may be an ingrowth of fibres from these 
nerves into the autonomous territorj’- of the divided nerve. It is 
thought that this growth of fibres is a manifestation of the continual 
degeneration and regeneration that take place normally in the cutaneous 
nerve plexuses (W'^eddell and Glees, 1941). 

Together these two processes arc responsible for the concentric 
shrinkage of the area of sensory loss that may be obscr.'ed within the 
first fourteen days after nerve division. 



Fig. 8 — Case K.B. Diagram illustrating the sensory findings. 


(iii) The regeneration of nerve fibres down the trunk of the injured 
nerve. This is the process which is responsible for the greater part of 
the sensory recovery and upon it the functional result of a nerve injury 
depends. 

The sensory phenomena associated with nerve regeneration following 
suture were very fully described by Trotter and Davies (1909, 1913)- 
The excellence of their clinical description is ‘ such that while the 
investigations of the last thirty years have added much anatomical 
and physiological data bearing upon the interpretation v of these 
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phenomena, little or nothing has been added to their fundamental 
observations. Trotter and Davies showed that recovery commences 
at the proximal limit of the denervated area and spreads centrifugally. 
This is true for nerves that have large territories situated in the acral 
portions of the limbs, but is not true of nerves like the circumflex which 
supply a circumscribed area in the proximal part of a limb. In the 
latter case the area of sensory loss is found to shrink concentrically. 
The reason for this is that axons entering the denervated area from 
_ the main nerve trunk reach it first in areas adjacent to normally 
innervated skin (Weddell, 1942)., Re-innervation of a full thickness 
skin graft also proceeds in this manner ; fibres grow into it from the 
adjacent peripheral, nerves so that the area of sensory loss undergoes 
concentric shrinkage. Trotter and Davies described three character- 
istics of sensation during the phase of recovery : (i) a higher threshold 
of stimulation is required to elicit the sensation ; (2) the sensation is 
intensified ; and (3) it is referred* peripherally. We may consider 
these abnormalities in turn. The raised threshold for stimulation 
means that if a method of stimulation of constant intensity is employed, 
one may fail to note that recovery has occurred. This accounts for the 
common observation that pain recovers before touch. Pain is normally 
a sensation with a variable threshold value,- and the method of testing 
by pin prick is a very variable stimulus. The light touch of a wisp of 
cotton wool, on the other hand, is a relatively constant stimulus, and 
except on hairy parts it is possible for a considerable measure of 
recovery to touch to have occurred before it is detected by testing 
with cotton wool. If graded von Frey hairs are used it is found that 
after a good suture recovery of touch does in fact commence at the 
same time or very shortly after recovery of pain. Intensification 
means that the specific sensation when evoked is unusually vivid. 
This is most pronounced with sensations of pain and cold. Touch and 
warmth are not so markedly affected ; touch is a sensation not readily 
susceptible of intensification, and warmth when intensified tends to 
be felt as pain. Peripheral reference is the most striking of the 
p enomena of recovery. In the early stages of recovery, when only 
t e proximal part of the denervated area is sentient, a stimulus applied 
to that area will be felt by the patient at the distal extremity of the 
^ painful stirriulus the referred sensation may be 
so M\i t at the patient will rub the part to which it is referred (and, 
it may c added, obtain relief!). Peripheral reference is distinct in 
response to touch, cold or painful stimuli, but is difficult to elicit with 
varmt . rotter and Davies also recognised the phenomenon of 
proxima re crence. As recover}' proceeds towards the central and 
ista parts of the dener\'ated area, sensations may be referred not 
on } ista y but proximally, and even to a point outwith the denervated 
area, to the site of the nen'e suture. Trotter and Davies do not 
mention cross reference,” but this also occurs, c.g. in a recovering 
me lan nen e lesion stimuli applied to the index finger may be referred 
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to the middle finger or thumb. During recovery the response to any 
stimulus is first an intensified referred sensation and later both an 
intensified local and an intensified referred sensation. After nerve 
suture these two phenomena (intensification and reference) are the 
most cpnstant and persistent signs of regeneration and may be present 
for many years even after sensory acuity has reached a relativ'ely high 
standard. Trotter and Davies suggested that peripheral reference 
was due to the stimulation of regenerating nerve fibres which had 
not yet reached end-organs and tliat intensification was the result of 
chronic irritation of these nen^e fibres due to their unnatural contact 
with non-neural tissues. (An hypothesis which Trotter (1926) later 
expanded in his Victor Horsley lecture on “ The Insulation of the 
Nervous System.”) The return of local sensation indicated that the 
regenerating fibre had become reconnected with an end-organ. An 
acquaintance with modern views of the anatomy and physiolog}' of 
the peripheral nervous system is sufficient to convince one that Trotter’s 
views, attractive though they were at the time that they were formulated, 
are no longer tenable. The undifferentiated nature and universal 
distribution of the receptors for pain, the aberrant connexions that 
must result from the confusion of axons at the suture line and the 
bizarre receptors that are found in areas of skin during the process 
of regeneration, are in themselves sufficient to account for the clinical 
findings. The degree of recovery depends upon the intcrv'al between 
injury and suture and upon the technical excellence of the suture. 
Pain, subserved by undifferentiated nerve endings and relatively 
primitive fibres, has always a better chance of recovery than the other 
modalities of sensation and in some cases may be the only form ^of 
sensory recovery. 

What has been said refers only to recoverj'^ after suture (neurot- 
mesis). Trotter and Davies did not investigate recovery after a 
” lesion in continuity,” but Sharpcy-Schafer (1928) compared the 
results of division and suture of the digital nerve to the radial side of 
his left little finger with those of crushing the digital nerve to the 
ulnar side of the same digit. .Crushing if not too severe produces a 
lesion in which the supporting structure of the nerve remains intact 
(axonotmesis) and each regenerating axon proceeds down its own 
Schwann cell tube to its previous receptor. There is no doubt about 
the quantitative difference between recovery after a lesion of this 
nature and that which follows even the best of sutures. In the former 
recovery approaches 100 per cent. ; thirteen months after the operation 
Schafer considered that sensation on the ulnar side of his little finger 
was normal. After suture recovery is always imperfect ; the finer 
grades of touch and thermal sensation, accurate localisation, two-point 
discrimination and stereognosis are never regained, and the phenomena 
of intensification and reference may remain. A qualitative difference 
during the phase of recovery might also be expected. During recovery 
from axonotmesis the phenomena of intensification and reference have also 
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been observed. Schafer noted that hypersensitivity was less marked on 
the ulnar side of hts little finger than on the radial side, but stimuli applied 
to the ulnar side during recovery were referred to the tip of the finger 
as on the side of the suture. In clinical practice it is difficult to make 
a certain diagnosis of axonotmesis, but in observing sensory recovery 
in cases of peripheral nerve injury where the lesion was suspected to 
be of this nature, I have been impressed by the comparative absence 
of intensification and reference as compared with that which invariably 
follows suture. ‘ The response to any form of stimulation often has a 
tingling quality and the site of stimulation is not located with great 
accuracy, but the patient usually indicates an area around the site 
of stimulation and states that he feels the sensation radiating from 
I that point; a phenomenon that might be referred to as “local 
irradiation.” I believe that the phenomenon of reference is to be 
found only in cases in which there has been some crossing of axons at 
the site of the lesion (i.e. in cases of neurotmesis or partial neurotmesis), 
and I think it is probable that in Schafer’s experiment the crush may 
have been sufficiently severe to have disrupted the supporting structure 
of the nerve to some extent — a view which is supported by the fact 
that a neuroma formed at the site of the crush. 

In clinical practice any lesion which is accompanied by abnormal 
sensation in the territory of the injured nerve presents a problem in 
diagnosis. When the phenomena of intensification and reference are 
present, it is a simple matter to be certain that one is dealing with a 
recovering lesion. It may, however, be extremely difficult to 
differentiate between complete division of a nerve that has a small 
autonomous zone and a large intermediate zone, and a lesion of the 
same nerve that is recovering following axonotmesis. In both the 
intermediate and recovering zones a high threshold of stimulation is 
required, the response has an “ explosive ” quality and the site of 
stimulation is poorly localised because of “ local irradiation.” The 
reason for this is at once apparent" if we consider the problem from 
the anatomical aspect. In both cases we have an area that is partially 
.dcnervated; each sensory spot has less than its normal quota of 
innervated receptors, and those that are innervated are connected with 
t eir correct afferent fibre. The sensory picture in the former lesion 
IS static.; in the latter steady progress will be observed. 

t will perhaps occasion surprise that in this description of the 
phenomena of sensory recoverj^ I have not referred to Head’s (1920) 
cxpcriiTOnt and his theories of “ protopathic ” and “ epicritic ” sensa- 
hon. cad s theories have been subjected to damaging criticism by 
rotter an Davies (1909; 1913), Schafer (1928) and Walshe (1942), 
an t ley a\c not stood up to the test of interpretation in terms of the 
mo ^'''1 conception of the anatomj' and physjolog}’^ of sensation. Head 
las c\\ supporters among modern neurologists, and it were better 
t lat 1 1C terms protopathic ’’ and “ epicritic ” were forgotten. 
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I am indebted to Dr William Blackwood, F.R.C.S.E,, of the Scottish Mental 
Hospitals Laboratory, for Figs. 1-4. 
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POST-PRANDIAL VARIATION IN HEMOGLOBIN 

By A. \V. BRANWOOD, M.B., M.R.C.P.E. 

From the Department of Clinical Medicine, Royal Infirmary, Eduiturgh 

Introduction 

The percentage of hsemoglobin in the blood of a healthy individual 
is usually regarded as one of the body constants, changing little, if 
at all, during .normal activity. Some time ago my attention was 
drawn to a series of graphs which suggested that there was a definite 
variation in the value of hcemoglobin throughout the day. These 
were so striking that the question seemed worthy of further investigation. 

Recent books on physiology and haematology which were consulted 
gave no information on this subject but, on referring to the earlier 
literature, I found that variations in the number of red blood cells 
and in the amount of haemoglobin were quite well known. 

Earlier reports by Reinecke (1889) showed variations in red blood 
cells of as much as a million and a similar change was recorded by 
Gustofsen and - Benedict (1928). Ward (1904) suggested that the 
diurnal variation did not exceed 5 per cent. Dreyer et alii (1920) 
and Rabinovitch (1923) found that different readings of haemoglobin 
ta 'eh throughout the day varied by 10 to 15 per cent, and occasionally 
mu^ as 30 per cent. The highest values for red blood cells 
an aemog obin are said to be found during the waking hours, and 
ere is a gradual decrease as the day advances (Reinert, 1891 ; Ward, 
1904 1 rej’^er ct abi, 1920, and Rud, 1922). Rud pointed out, 

• ^.4' blood cells and the haemoglobin in the same 

in iM ua s s owed no appreciable variation over several months if 
estimated always at the same time of day. - 


^ Investigation 

endea\our to confirm or disprove the occurrence of a diurnal 
^ P^i'centage of haemoglobin has been estimated at hourly 
• ^ patients in a general medical ward. An 

-pt demands an accurate and constant technique. 

, ° inometer used was the Haldane, the carboxyhaemo- 

h-r>rr.'^ soution o V hich was standardised with another Haldane 
tho ° iriometer of known accuracy. The same technique and 
instmment were used during the w'hole of the investigation; 
* umination was always constant and all the observations 
to ^ \ ^ same person under uniform conditions. In order 

of I le standard of accuracy likely to be attained a number 

cc.sne estimations were made on each of several samples of 
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oxalated blood. The results showed that hsemoglobin estimations on 
any sample of blood could be obtained with a variation of plus or 
minus 2 per cent. For example, ten samples successively examined 
from about five cubic centimetres of an oxalated blood gave the 
following figures : — 

82, 83, 83, 81, 84, 83, 82, 81, 83, 82 per cent. 

This was considered a sufficiently accurate technique. 

Hsemoglobin estimations were carried out on patients at hourly 
intervals from 10 a.m. to 4 p.m. The usual full hospital dinner of 
about 488 calories was served at i p.m. The patients were not 
allowed any extra food or fluid throughout the period of investigation. 
The hsemoglobin was estimated on blood removed from the cubital 
vein. The same volume of blood was withdrawn on each occasion 
and a constant amount of oxalate used for each sample. With practice 
it is easily possible to complete the withdrawal within thirty seconds, 
and the observations of Gray, Loutit, Marshall, Heck and Marwick 
(1945) have shown that arrest of the venous flow for this length of 
time does not affect the concentration of hsemoglobin. In a number 
of cases the estimations were repeated on the same patients several 
days later. McCarthy and Van Slyke, estimating haemoglobin, found 
the greatest range of variation for the day to be equivalent to 1 1 per 
cent, of the mean Hb. 


Results 

It was found that in all cases the haemoglobin percentage remained 
fairly constant before the meal, but afterwards varied by an amount 
well outside the experimental error. This variation was in the majority 
of cases a fall and usually amounted to 8 or 10 per cent., and in a few 
instances to 12 per cent. 

The fall was maximum about one to one and a half hours after the 
meal and in about three hours the haemoglobin had returned to 
approximately the original reading. An endeavour was made to 
determine more accurately the time of the maximum fall by estimating 
the haemoglobin every fifteen minutes after the meal. In all the cases 
the lowest point was reached between one and one and a half hours 
after the meal. The actual time of the maximum varied in different 
subjects. That the haemoglobin may vary by as much as 10 per cent, 
throughout the day is a point which must be remembered when periodic 
examinations are required to test the progress of an individual. 

The total number of cases examined was 41 and there was a 
post-prandial fall in the haemoglobin in all but seven of these. In the 
smaller group of 7 cases the haemoglobin rose after the meal. Five 
of these patients suffered from benign hypertension and two others 
were cases of hyperthyroidism. In no case examined did the values 
remain constant after a full meal had been taken. If these 7 cases 
are disregarded there remain 34 in which there was a fall in hxmo- 
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globin. In this larger group the difference between the mean values 
of haemoglobin before and after the meal was 6*4 per cent., while 
the standar,d error of the difference between the means was O'S- This 
is significant as the difference between the means is more than twice 
the standard error of the difference between them. The results 
obtained are shown on the accompanying graph. These findings 
confirm the fact that the percentage of haemoglobin falls after a meal 
or, at least, falls at that time of day. 



71MB IN HolJfts 


n or cr to test the influence of the intake of food, the one o’clock 
mca was wit eld from several patients, and others received much 
sma er mcas. Under these conditions it was found that there w'as 
no significant variation in haemoglobin, thus ruling out the existence 
o some cj c ic change in the body. It can hence be stated that the 
a in aemog obin would appear to be related to food intake, the 
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larger the meal the greater the fall. The midday meal in hospital 
is the largest the patients receive. Diabetic patients, who took a 
larger meal in the evening, showed a maximum fall in haemoglobin 
after the heavier meal. The following figures of haemoglobin estimated 
at hourly intervals are from a non-diabetic individual on different 
days (A) when a heavy meal was taken at i p.m., and (B) when the 
meal was taken at 7 p.m. 



This post-prandial fall in haemoglobin is in keeping with the 
findings of the majority of other investigators, although earlier obser\'a- 
tions on R.B.C. and haemoglobin after meals had suggested that there 
was an immediate rise following the meal. Sorensen (1876) estimated 
the R.B.C. and haemoglobin on his own blood and found that an 
hour after food there was a rise though this was succeeded by a fall 
maximum in about four hours. On the other hand, Vierordt (1852), 
estimating R.B.C. before and after the midday meal, found a fall 
two hours after the meal. Later he found that the haemoglobin also 
showed the same variation. This work has been confirmed by Reinert 
(1891) and by Leichtenstern. The latter showed the value of hsemo- 
globin to be highest at 1 2 noon and to fall one to two hours after the 
midday meal. Von Limbeck (1896) alsoi reported a post-prandial fall 
in haemoglobin, but in his experience the decrease was maximum 
three to four hours after food. Oliver (1892) found lower cell counts 
following a meal, even when water was withheld. 

Rabinovitch and Strean (1924), however, suggested that food 
intake had no effect on tlie variation curve of haemoglobin throughout 
the day. Rud (1922), too, failed to show significant changes in R.B.C. 
and haemoglobin following meals. Rabinovitch (1923) observ^ed that 
in patients with advanced cardiac failure there was a marked fixation 
of the haemoglobin curve, while Mills (1925) found a lessened variation 
in various anaemias. Dreyer et alii (1920) believe that the variations 
are closely connected with alterations in pulse rate, blood pressure, 
rate and volume of respiration and with fluid absorption and kidney 
excretion. 

All these investigators agree that variations in the percentage of 
haemoglobin do occur during the day, although the influence of food 
intake is only recognised by some workers. 
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Discussion 

Many suggestions have been offered to explain this phenomenon. 
(a) Alteration in Blood Volume . — During digestion an outpouring 
of intestinal juices occurs and this would tend to cause a temporary 
hsemo-concentration rather than a fall in the haemoglobin. 

A temporary increase of blood volume may. occur due to mobilisation 
of fluid from the tissue depots. Post-prandial absorption of fluid from 
the alimentary canal would tend to dilute the blood and increase blood 
volume. Vierordt (1852) explained the fall in haemoglobin in this 
way and added that during digestion there was an increase in the 
“ flow of lymph.” Leichtenstern held a similar view. The increase 
in haemoglobin which he described as occurring just before a meal 
he attributed to “ the loss of fluid into the alimentary glands,” and the 
subsequent fall he explained as being due to absorption of fluid from 
the intestine. Oliver (1892) believed that the variations in haemoglobin 
after food corresponded with fluctuations in “ the digestive lymph 
wave,” the R.B.C. and haemoglobin being lower when the amount of 
fluid in the tissues was greatest, and vice versa. ’ 

(^) Water Intake . — ^The fall in haemoglobin may result from 
dilution of the blood due to- the intake of fluid. Some experiments 
have been done to test the influence of this factor. 

Five pints of water were given to each of three patients and the 
haemoglobin was estimated before and at intervals afterwards.' There 
was a maximum fall in haemoglobin of only 3 per cent, under those 
conditions. This hardly compares with the figures usually obtained 
a ter an average meal. Green and Rowntree (1927), however, report 
a rspid and pro^essive diminution in haemoglobin concentration 
0 owing the administration of large quantities of water by mouth. 

t is well known that in both man and animals fasting is followed 
y an increase in R.B.C. and haemoglobin. Hayem (1889) and 
a ot (1897) found that a twenty-four hour fast resulted in a gain 
o 0 4 to o 5 million R.B.C. Experimental dehydration in animals 
has been shown to produce an increase of R.B.C. and hemoglobin. 

showed that the degree to which this occurs depends 
on e rapi ity with which fluid is lost from the body. The absence 
o a post pran ial fall in hemoglobin when food is temporarily with- 
held is quite in keeping with these observations. 

parallel series of estimations of corpuscular iron was made in 
; order to see whether the post-prandial changes 

• ' ? u^meter readings might be due to some physical alteration 

^ 1 obser\’ations showed for each individual an almost 

m ® corpuscular iron before and after a meal. The 

TO cmp 0} c w as that of Wong and it is doubtful whether this 
accurate as a simple hremoglobinometer 
nn'ri method involves a more elaborate technique 

c\cnua T cpcnds on a colorimetric comparison. If the Wong 

VOL. LIU. NO. 3 
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results be accepted, the post-prandial changes obtained by the Haldane 
method cannot be due to alteration in blood volume or dilution of 
the blood. However, the fact that in cases of hypertension and 
hyperthyroidism, in both of which diseases the circulatory system is 
involved, there was a rise in the hmmoglobinomctcr reading would 
suggest that a change in blood volume may still be an explanation 
of the fall in the haemoglobin. 

Oliver (1896) has shown that any influence causing a rise in blood 
pressure will slightly concentrate the blood. Cabot (1897) states that 
a rise or fall in blood pressure may temporarily concentrate or dilute 
the blood by affecting the interchange of fluid between the vessels 
and the surrounding lymph spaces. 

(c) Digestive Lcucocytosis . — It was suggested by a haematologist 
that the changed haemoglobin reading aher a meal might depend 
on some altered rcfractivity due to the post-prandial leucocj'tosis. 
It would seem doubtful, however, whether the relatively small number 
of leucocytes involved would be suffleient to influence the haemoglobin 
reading. A fortunate opportunity has made it possible to examine 
two cases of chronic myelogenous leukaemia, in whom the leucocj^te 
counts were 60,000 and 340,000 respectively. After the usual midday 
meal a fall of 6 per cent, in the hmmoglobin was obtained in the first 
case and 5 per cent, in the second case. On a later occasion the 
corresponding figures were 8 and 6 per cent, 

(d) Changes in p/f of the Blood . — Price Jones (1920) showed that 
there was a diurnal variation in the diameter of the R.B.C., there 
being a gradual increase during the day and a diminution during 
sleep. He suggested that the R.B.C. swell and shrink in association 
with bodily activity. He found too that violent exercise increased 
these changes and that rest in bed did not entirely abolish them. He 
further stated that the variations in size and shape of the R.B.C. are 
due to differences in the reaction of the blood, the R.B.C. swelling 
in size with an increase of acidity and shrinking when the blood is 
made alkaline. The post-prandial fall in hmmoglobin cannot be due 
to alteration in rcfractivity produced by variations in size of the red 
cells, as they would be lysed at once by the distilled water used to 
dilute the sample. 

Variations in haemoglobinometcr readings of the same sample of 
blood can be produced by varying the pH of the diluent as is seen 
in the following experiment ; — ^The percentage of htemoglobin was 
estimated on a sample of blood using (< 7 ) distilled water pH 7 ’°' 
{b) distilled water made alkaline to pH 8*5, and {c) distilled water 
made acid to 6-0 as the diluent fluids. No difference in the 
readings was obtained in (a) or Qi) but the results were very variable 
in (c). The acid, of course, alters the colour of the blood to some 
extent and exact matching becomes more difficult. 

An attempt has been made to carry out a somewhat similar 
experiment on patients. Potassium citrate, gr. 60, was given with 
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the meal and the haemoglobin was estimated as before. This resulted 
in a more prolonged fall in the haemoglobin which, instead of returning 
to its original value three hours after the meal, took four hours, although 
the time of maximum fall was the same. When a similar amount 
of potassium citrate was administered to patients at times when the 
haemoglobin was known to be more or less constant, between 10 and 
12 in the morning or between 7 and 9 in the evening, the percentage 
of haemoglobin did not alter at all. 

Parallel estimations of haemoglobin and of the pB. of the blood 
(by pB meter) were made. pB of the blood was estimated on 
ten samples of venous blood removed under paraffin before and after 
a meal.. It was observed that, although the haemoglobin fell as usual 
in every case, the pB bore no relationship to this fall and was, in 
fact, quite variable. 


These results would suggest that the post-prandial fall in haemo- 
globin was not due to any alteration in refractivity or to any variation 
in of the blood occurring at that time. 

(e) Exercise. It is the custom in the ward for all patients to 
remain in bed until the evening, when those who are fit are allowed 
to get up for a little. It was noticed that the haemoglobin readings 
o samples of blood removed at 7, 8 and 9 p.m. were on the average 
4 per cent, higher than those taken at 10, ii and 12 in the morning, 
and that this occurred in patients who were ambulant during the 
evening. at active muscular exercise provokes an increase in the 
per^ era eryt rocyte count has been known since it was reported 
y aw^ (1^3)- He found an average gain in R.B.C. of 2X per cent, 
a er swimming and X2 per cent, after bicycling. Later investigators 
^ earlier observations. Schneider and Havens 
91 ) oun t at t e immediate influence of physical exertion was 
^ concentration of the blood of the periphery, with 3 ’5 to 
r increase of hasmoglobin and 3-2 to 22-8 per cent, increase 

workers have further observed that massage of 
and Will raise the content of hemoglobin 

peripheral stream. Boothby and Berry (1915), 

fnc^d . hemoglobin and R.B.C. only 

amounf lf'''' which caused an appreciable 

a sprfp<! otherwise. Broun (1922) has published 

bio d f d e.xperiments on the effect of exercise on the 

hLmol.T^'‘d?" the number of R.B.C., the 

fiftc^Sy He found that after t;n to 

volume and ^ exercise there was a slight increase of plasma 

A^thrlrH h^Lglobin and R.B.C. 

was still inrrp ’ Continued several hours the plasma volume 

a 'decreisP ns haemoglobin and the R.B.C. now showed 

c.vertion ' oiRpare u ith the figures obtained after fifteen minutes’ 


of exercise was examined in a group of eight patients. 
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As a preliminary the liEemoglobin was estimated before and after the 
midday meal and the expected fall occurred as usual. The following 
day the morning estimations of haimoglobin were repeated and 
immediately after the midday meal the patient mounted the ergometcr 
and did work equivalent to cycling two miles. It was found that 
in every case the exercise abolished the expected post-prandial fall of 
hemoglobin, any variation being within the limits of experimental error. 

Broun (1922) showed that the initial concentration of blood during 
exercise is not due to loss of fluid as there is no decrease in the total 
volume of circulating blood, but is probably the result of a redistribution 
of the cells. Bancroft and his associates (1923) suggest that the chief 
source of the early supply of R.B.C. following exercise is probably 
the spleen, Scheunert and Krzykranck (1926) have found that the 
initial increase in the number of cells and hrcmoglobin following 
exercise is absent in splencctomiscd animals. Since, therefore, exercise 
abolishes the post-prandial drop in haemoglobin probably by re- 
distributing red cells from the splanchnic area to the periphery’, it is 
tempting to think that the post-prandial reduction in the haemoglobin 
in a peripheral vessel is also due to an altered distribution of the R.B.C. 

Adrenalin, which is known to cause contraction of the spleen, was 
given to a number of cases and the haemoglobin was estimated at 
frequent intervals. It was found that there was a definite increase 
in the value of hasmoglobin outside the experimental error. When 
adrenalin was given to patients before the midday meal the ha:mo- 
globin values cither remained constant or were slightly increased at 
the time when the maximum post-prandial decrease should have 
occurred. This W’as found in cvery^ case examined. It would appear 
that under the action of adrenalin, contraction of the spleen and of 
the vessels of the abdominal viscera occurs leading to a redistribution 
of the cells to the periphery and that this would explain the elimination 
of the post-prandial fall in haemoglobin. This is also suggested by 
recent investigations. Boycott and Jones (1922) found that ether 
anaesthesia caused an increase in the percentage of haemoglobin m 
rabbits, and Hausner, Essex and Mann (1938) showed that ether 
anaesthesia caused a contraction of the spleen while sodium pentothal 
caused a dilatation. Finally, Pender and Lundy (1944) have found 
the hemoglobin to fall in both dogs and man when under pentothal 
and to rise in both dogs and man when under ether anesthesia. 


Summary 

1. The percentage of hemoglobin in the peripheral blood is not 
constant throughout the day. 

2. There is usually a post-prandial fall in hemoglobin of the 
order of 5 to 10 per cent. This fall is in proportion to the size of the 
meal the larger the meal the greater the fall. There is also, 
presumably, a fall in the number of R.B.C. at this time. It will be 
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obvious that when periodic haemoglobin values are required they! 
should not be estimated within three hours following 'a large meal, 
or should be estimated at the same time of day, in order to avoid this 
post-prandial fall. 

3 - The possible cause of this decrease in haemoglobin has been 
discussed. It is probably due to a redistribution of the cells from 
the periphery to the abdominal viscera and, possibly, also to slight 
changes in. blood volume. , 

4. This fall in haemoglobin can be prevented by exercise or by 
the administration of adrenalin. 

5. Cases of hypertension and hyperthyroidism do not share this 
post-prandial decrease in haemoglobin and further investigations are 
required on this subject. 

and Lieut ^ColfT^pl Murray Lyon for his constant help and encouragement, 

and Lieut.-Colonel F. W. Harvey for his interest in the compilation of this paper. 
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HEMOLYTIC STREPTOCOCCI IN PUERPERAL SEPSIS , 

By J. DICK 

Senior Technician, Bacteriology Department, Royal Infirmary, Edinburgh. 

High vaginal swabs arc sent to this Department from women showing 
pyrexia during the puerperium in order to determine whether group A 
haemolytic streptococci arc present, this group being the most virulent 
and the cause of hospital epidemics of puerperal sepsis and scpticaimia. 

Only 51 per cent, of the beta-haemolytic streptococci isolated over 
a period of two years were found to be group A. The opportunity 
was therefore taken of determining the incidence of groups B, C and 
G streptococci in these cases, while bcta-hnemolytic enterococci — whose 
antigens are similar to those of Lanceficld group D — were also tested 
against D grouping sera. 

These beta-haemolytic streptococci, i.e. those showing a haemolytic 
zone on blood agar plates, were tested also for soluble haemolysin 
(using washed human cells), for fibrinolysin and as to their biochemical 
reactions. 

One hundred strains from high vaginal swabs were isolated and 
examined, while the results obtained with 167 other beta-haemolytic 
strains from various sources, chiefly throat swabs, are shown in the 
chart for purposes of comparison. The high vaginal swabs were 
taken from patients showing degrees of puerperal sepsis varying from 
trivial to severe. 


Methods 

The high vaginal swabs were plated out on (liuman) blood agnr plates 
and incubated overnight. Streptococcal colonics showing a zone of Ittemolysis 
were subcultured on to laked blood agar (human blood was used in the 
preparation of this medium) and incubated for six hours and further sub- 
cultured in a I per cent, glucose trjTJsin broth, and in to per cent, serum 
peptone water. The resultant growth in the i per cent, glucose trypsin broth 
was centrifuged, and from tlie sediment an antigen was prepared for the 
precipitin test according to the Lanceficld technique. 

Fibrmolysin (Tillet and Garner). — Human plasma was obtained by 
collecting 5 c.c. of blood into a tube which had been previously prepared by 
evaporating 0-5 c.c. of a 2 per cent, potassium oxalate in the hot air oven. 
The blood was mixed by gently rolling the tube and centrifuging to obtain 
the plasma. For the test the follo\ving materials were mixed : . o*S c.c. of 
N/i saline, 0-2 c.c. of oxalated plasma, and 0-5 c.c. of the 10 per cent, serum 
peptone water culture ; coagulation was effected by the addition of 0-25 c.c. 
of a 9’ 25 per cent, solution of calcium chloride, and incubation in a waterbath 
at 37? C. The clot formed within a short time after the addition of the 
calciurn chloride. Strongly fibrinolytic strains should dissolve this' clot 
within fifteen minutes. 

H(Bmolyiic Suspension . — Oxalated human blood was repeatedly washed 
with N/i saline till a clear supernatant was obtained, and a 2 per cent. 


134 



' HEMOLYTIC STREPTOCOCCI IN PUERPERAL SEPSIS 135 

suspension of the washed red blood cells was made in N/i saline. For the 
soluble hsemolysin test 0-5 c.c. of the suspension was mixed -with 0-5 c.c. of 
a 10 per cent, serum peptone water culture and incubated at 37° C. in a 
waterbath. The result was read after two hours. 

. Biochemical Reactions. — Hiss’s serum water medium containing r per cent, 
of the various sugars was used with a 1 per cent. Andrade’s solution as 
indicator. 

Results 

Forty-eight per cent, of the 100 strains from high vaginal swabs 
proved to be group A, 16 per cent, group B, 10 per cent, group C, 
8 per cent, group G, 9 per cent, group D, and 9 per cent, did not fall 
into any of these groups. 

Grozip A . — In most of the cases yielding group A streptococci 
there was a heavy growth, and only 2$ per cent, showed other organisms, 
staphylococci and B. coli being the most common. The zone of 
haemolysis surrounding the colony was invariably large and well 
defined, and a soluble haemolysin was produced with the human red 
cell suspension. All the streptococci isolated in this group were 
fibrinolytic, three hours being the average time taken to dissolve the 
,clot. The majority of these strains fermented the usual sugars as 
shown in the chart, trehalose being fermented but not sorbite. Two 
• strains, however, fermented both mannite and sorbite, and one 
fermented mannite but not sorbite. Starch and glycogen were 
fermented by 6 strains. 

Group B . — Of the 16 gp'oup B strains only 56 per cent, showed a 
heavy growth, 63 per cent, being accompanied by other organisms. 
The zone of hEcmolysis was very much smaller, only about 12 per cent, 
having a zone of haemolysis comparable with those in group A, and 
all the strains failed to produce a soluble haemolysin with the human 
red cells suspension. A sheep cell suspension, however, was haemolysed 
to a considerable extent with all the strains. The fibrinol>Tic test 
was negative with all strains after eight hours, at which time it was 
arbitrarily terminated. 

The lack of true haemolytic and fibrinolytic activity suggests a 
low virulence for human beings, but these strains resembled the 
A group in fermenting trehalose but not sorbite. 

Group C . — A good growth was obtained in $ of the 10 cases, but 
only in 3 was there a pure culture. The zone of hsemolysis was ver\" 
marked, in some instances being larger than those of group A, and 
occasionally (4 cases) the clear zone diffused into the surrounding 
medium giving the appearance of having a scalloped margin. A 
soluble haimolysin was produced by all the strains, and only one was 
not fibrinolytic. The time taken to dissolve the clot was slightly less 
than that with group A. Biochemical reactions were again regular, 
trehalose being fermented and sorbite negative, suggesting that the 
strains were of human origin. Starch and glycogen were fennented 
by all the strains of this group. 

Group G . — In 4 of the 8 group G cases a strong growth was 
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obtained, and on three occasions the haemolytic streptococcus was 
the only organism isolated. The zone of haemolysis was similar to 
that of groups A and C. A soluble hemolysin was produced in 
each instance. Only 4 of the strains, however, were fibrinolytic. 
The biochemical reactions were fairly- constant, with starch and 
glycogen fermented on every occasion. Again trehalose was fermented 
but not sorbite. 

Grotip D. — Enterococci were isolated on numerous occasions but 
only 9 showed an area of^ haemolysis, which was never marked, 
surrounding the colony. In only 3 instances was the growth heavy 
and in one case a pure growth was obtained. A soluble haemolysin 
was never produced by any of the strains. They all grew on 
MacConkey medium ; gelatin was liquefied by one strain. Bio- 
chemical reactions were constant, mannite and sorbite being fermented 
by all the strains. The reaction with the grouping sera was very 
slow in appearing, three hours being the average time for the precipitate 
to appear. 

Other Groups. — Nine strains did riot fall into any of the above 
groups. Three of them yielded a good growth, which was pure on 
one occasion. The zone of haemolysis was very slight ; a soluble 
haemolysin was never produced and -the fibrinolytic test was also 
negative. They did not , grow on MacConkey medium. The bio- 
chemical reaction varied considerably. 

Controls 

Beta-haemolytic streptococci from various sources but mostly from 
throat swabs are also included in the chart. Most of them reacted in 
the same way as the strains isolated from the high vaginal swabs. 
For instance the percentage of 12 *5 of group A strains fermenting 
starch and glycogen was the same both in the control series and in 
those from the high vaginal swabs. 

Group B Controls. — Only one strain of group B was isolated from 
a throat swab, that being from a scarlet fever contact. As the individual 
drank unpasteurised milk this would be the probable source. • Further 
swabbing produced a group A streptococcus. The other 2 strains 
in this group were isolated from the genital tract. 

Group C Controls. — Six throat strains all fermented starch and 
glycogen. One strain fermented inulin and sorbite as well as trehalose. 

Groups G and D Controls. — All had the same characteristics as 
the high vaginal strains. 


Clinical Features 

A clinical analysis is outwith the scope of this investigation, but 
details were obtained of the duration of stay in hospital of most of 
the cases. Many of the group A cases were transferred to the City 
Fever Hospital, as soon as it was known that their infection was of 
tliis kind ; their transfer was not neccssarilv indicative of a severe 
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infection. Of the group B cases, one was transferred to the City 
Hospital and of another there was no record. Fourteen cases had 
an average duration in hospital, after the onset of fever, of ii days. 
Group C, eliminating one sent to the City Hospital, and two with no 
record, had for 7 cases an average stay of 16 days. Group D, omitting 
one with no record, had an average stay of 12-5 days for 8 cases. 
Group G cases, with one to the City Hospital, had an average stay 
of 10 days for 7 cases. Of the cases yielding hscmolytic streptococci 
not falling into any of these groups, two had no record, and one was 
transferred to the City Hospital ; the average stay of the remaining 
6 cases was 6 days. 

So far as this evidence goes, therefore, it suggests that group C 
infections were, after group A, the most severe, and the ungroupable 
streptococci the least severe ; with groups D, B, and G cases occupying 
intermediate positions. 

Conclusions 

The formation of a soluble haemolysin by the streptococci of 
groups A, C and G is evidence of the presence of an exotoxin, while 
the positive fibrinolytic test with 100 per cent, of the group A strains, 
90 per cent, of the group C and 50 per cent, of the group G is proof 
of the invasive power of these strains. 

The power of the groups C and G strains, like those of group A, 
to ferment trehalose and not sorbite is further evidence of their human 
origin. The fact that in 3 of the group C and 3 of the group G cases 
the growth of streptococcus was a pure one is corroborative evidence 
of aetiological connection between the organism and the condition of 
sepsis. The evidence for the pathogenicity of the groups B and D, 
strains is not so strong, with an absence of a strong hemolysin and 
of fibrinolytic activity. Nevertheless the presence of these strains in 
pure culture in six instances with group B and one with group D 
suggests that they may cause a lower grade of sepsis. One strain 
not falling into these five groups was also obtained in pure cultdre. 

Fermentation tests with trehalose and sorbite are helpful in 
differentiating between “ human ” strains of groups B and G from 
those of animal origin. Starch and glycogen were found in this 
series to have a limited use in differentiating between group A and 
groups C and G: 

While group A streptococci are the undoubted important bacterio- 
logical factor in severe puerperal sepsis and septicajmia, streptococci 
of groups B, C, D and G are also associated with an appreciable 
number of cases in which the sepsis is usually less severe. Of these, 
group C cases had the longest stay in hospital. . 

I wish to express my thanks to my chief. Dr W. R. Logan, for his kind help 
and his permission to carry out this investigation. 
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NOTE 


A QUARTERLY meeting was held on 5th February 1946, the President, 
Dr D. M. Lyon, in the Chair. Dr D. M. F. Batty 
Roy^ College of (Edinburgh), Dr J. Halliday Croom (Edinburgh), 
of Edinburgh Dr G. A. G. Peterkin, m.b.e. (Edinburgh), Dr James 

Innes (Edinburgh), Dr Angus MacNiven (Glasgow), 
and Dr J. S. Fulton, c.b.e. (Glasgow) were introduced and took their seat 
as Fellows of the Cbllege. 

Dr B. S. Bindra (Karachi, India) and Dr O. Olbrich (Edinburgh) were 
elected Fellows of the College. 


NEW BOOKS 

A History of Medicine. By Douglas Guthrie, m.d., f.R.c.S. Pp. xvi4-448. 

with 72 plates. Edinburgh : Thomas Nelson & Sons Ltd. 1945. Price 30s. 

Many have felt that there is a need for a comprehensive short history of the Art 
and Science of Medicine and the author has been extremely successful in supplying 
this want. The story begins in • prehistoric times, and carries the reader through 
early Greek and Hippocratic medicine, and by way of the Egyptian, Roman and 
Arabian schools to mediaeval times. Then follows an account of the reformers and 
revolutionaries of the Renaissance, and the foundation of the earlier modern schools. 
With the appearance of scientific medicine progress has to be recorded in special 
departments and so the story is brought up to quite recent times. An interesting 
chapter is devoted to medicd publications, and there is a valuable appendix on the 
bibliography of medical history. ’ 

The book is most attractively written and a judicious balance has been maintained 
between competing interests. The choice of illustrations has been excellent, but 
the medium. in which they have been produced does not show them to the best 
advantage. 

Dr Guthrie is to be congratulated on the result of his endeavour to produce a 
historical background to modem medicine ; his history will undoubtedly have a 
good reception not only from the profession but also from the general reader. 

Extensile Exposure Applied to Limb Surgery. By Arnold K. Henry, M.b. duel., 
M.CH. CAIRO, F.R.c.s.l. Pp. i8o, with 1 27 illustrations. Edinburgh; E. & S. 
Livingstone Ltd. 1945. Price 30s. net. 

The somewhat curious title of this monograph is explained in the Preface, where 
the author states that he is describing surgical exposures that may be enlarged at 
will and therefore have a range, extensile, like the tongue of a chamelion, to reach 
where they are required. 

The Introductory Chapter is most interesting and in it the author explains his 
use of anatomical terms which custom sanctions and which surgeons understand, 
even though they may not be in either of the three anatomical nomenclatures of 
the last thirty years. He thinks the time is ripe now for an agreed-on terminology 
which will be acceptable to those who work in living anatomy. 

Thereafter all possible exposures in the arm and leg are very fully described, 
and in each case the anatomical route for extending it is detailed ■ndth such clarity 
that it can easily be followed. 
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The most delightful line and wash drawings illustrate the text and make its 
interpretation easy. 

The author and artist arc to be congratulated on a splendid production , which 
one can see going into many editions. No less arc the publishers to be congratulated, 
for rarely in recent years has such a beautiful book been issued. 

Essentials of Allergy. By Leo H. Crisp, .m.d. Pp. xv+381, with 43 illustrations. 
London ; J. B. Lippincott Coy. 1945. 

'The author points out that in dealing with this fascinating subject it is essential 
to secure a proper foundation and perspective, for there is to-day too much loose 
thinking, talking and writing about it. The earlier chapters deal with the fundamental 
facts, then follow others on diagnosis and treatment. The latter part of the book 
gives an account of the various allergic diseases. 

The book has been written neither for the specialist in allergy nor for the patient, 
but it offers an admirable account of the subject for the practising physician. 

Modern Treatment Year-Book. Edited by C. P. G. Wakelev. Pp. viii-{-300, 
with 60 illustrations. London : Medical Press and Circular. 1945- Price 
155. net. 

This volume consists of a scries of forty-five informative articles which deal wth 
many departments of medicine and surgery. It aims at bringing before the profession 
the latest accepted medical opinions. The articles arc excellently written and well 
illustrated. 

An admirable production which should be of the greatest service to the busy 
practitioner. 

Facial Prosthesis. By ARTHUR H. BULRULIAN, M.S., D.U.S., .F.A.C.U. Pp. 241, 
with 202 illustrations. London : W. B. Saunders Company Ltd. I94S' 
Price 253. net. 

During and since the last war the prosthetic method of facial reconstruction has 
received much attention, and this comprehensive guide will be most welcome and 
invaluable to surgeons and dentists interested in plastic repair. The subject matter 
is presented systematically, clearly and in detail. Chapters arc included on the 
advantages and disadvantages of the rigid and flexible materials used in the 
construction of a prosthetic restoration, and on the facilities, instruments and supplies 
necessary for a well-equipped laboratory. A description of the methods of taking 
impressions and making casts is followed by sections dealing with the reconstruction 
of the nose, of the ear and of the orbit and eye. Although latex is the substance 
most frequently used in America, a chapter is devoted to plastics — the material 
employed in this country — and to the necessary colouring pigments. Photographs 
of selected cases are presented. The book is warmly recommended for its wealth 
of practical detail and helpful illustrations on the problem of facial disfigurement. 

Principles of Internal Medicme. A course for Nurses. By D. M. BALTZAN, 
■M.D., C.M., F.A.C.P., F.R.C.P.C. Pp. xvii-l-398, with 9 illustrations. Toronto : 
Ryerson Press. 1945. Price 253. net. 

This book has been written to cover the lectures required for the training of 
registered nurses, and is the result of considerable experience in this type of teaching. 
The object throughout is to explain the principles involved and not to make a 
catalogue of all the details of diseases. For further information the graduate nurse 
is advised to consult the regular medical textbooks. Treatment is described only 
in so far as it helps to further the explanation of the disease. It is recognised that 
, practical medical nursing is best learnt at the bedside and no attempt is made to 
deal with it here. 

The book is well written and excellently produced and should be of the greatest 
.value to nurses in training. 
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Transactions of the American Gynecological 'Society. Volume 68 for the Year 1944. 

Edited by HOWARD C. Taylor, Jr., m.d. Pp. lxvi+324. St Louis ; C. V. 

Mosby Company. 1945. 

This volume of Transactions contains the papers read at the Sixty-eighth Annual 
Meeting of the Society. These have already appeared in the American Journal 
of Obstetrics and Gynecology and are on a variety of clinical and pathological topics. 
The presidential address by Dr G. W. Kosmak on “ Woman in this Changing 
World ” reviews woman’s accelerated arrival at her present new position — social, 
economic and even physical — in relation to her unalterable physiological and biological 
status. A dissertation by Dr Daily on “ Maternity Care in the United States — 
Planning for the Future ” and the subsequent discussion is of special interest in 
view of the plans under consideration for a Maternity Service in this country. The 
names of eleven distinguished American gynecologists, several, including Howard 
Atwood Kelly, with international reputations, appear in “ In Memoriam.” 

Guide to Medical Practices. By Ramsay Brown, C.A. Pp. 96. London : H. K. 

Lewis & Co. Ltd. 1946. Price 55. 

The writer claims that he has had the opportunity of investigating many medical 
practices and the experiences of his many medical friends. His aim in producing 
this book is to compare medical practices from the financial point of view and to 
deal with the various problems which may arise when a doctor commences in practice. 
He points out how important it is that no doctor should purchase a practice without 
full investigation by an accountant or without legal advice. 

The book is a mine of useful Information and should be studied by all who are 
contemplating setting up in practice. 

Biological Actions of Sex Hormones. By Harold Burrows. Pp. x-!-5i4- 

Cambridge University Press. 1945. Price 42s. net. 

Dr Burrows has written a comprehensive review of the actions of gonadotrophins, 
androgens, oestrogens, progesterone-like substances and the sex hormones of the 
adrenal cortex. As the author says, it is a general portrayal rather than a full and 
inclusive discussion, and some good work done in foreign lands has been given 
inadequate consideration. 

At the same time, the book does deal systematically with the experimental work 
done with these substances. It makes reference to some 2000 published papers 
and makes excellent use of tables to illustrate various findings. Though it does 
not set out to stimulate discussion it is an. excellent source of factual knowledge. 
It is not particularly designed to be of help to the clinician, but rather the research 
workers to whom it should be of specikl value. 


NEW. EDITIONS 

Treatment m General Practice. By Harry Beckman, m.d. Fifth Edition. 
Pp. xiii-f-1015. London : W. B. Saunders Company Ltd. 1945- Price 
SOS. net. 

The author points out that the prodigious upheaval of the past few years has 
deeply affected the science and art of medicine, old concepts have fallen, new ones 
have arisen and in some cases have fallen too. He has attempted to keep abreast 
of these numerous developments, has evaluated them and has presented them in a 
form which would be immediately usable by the practising doctor. The information 
covers the whole range of medical practice and is very complete. We can recommend 
this work as an up-to-date book of reference. 
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Physical Diagnosis. By Ralph Major, m.d. Third Edition. Pp. XV4-444, with 
437 illustrations. London : \V. B. Saunders Company Ltd. 1945. Price 
255. net. 

In these days of scientific medicine it is well to remember physical examination 
of the patient must still play an important role in diagnosis. So-called modem 
methods for the most part are merely supplementary to the careful personal 
examination of the patient, which is the first duty of the attendant. 

Professor Major’s book deals with the subject very thoroughly. It is clearly 
written, well illustrated and beautifully produced. The book is one we can recommend 
with confidence. 

Surgical Ahirsing and After Treatment. By H. C. RUTHERFORD DarLIN’G, JI.D., 
M.S., F.R.C.s. Ninth Edition. Pp. x+696, with 2U illustrations. London; 
J. & A. Churchill Ltd. 1946. Price 12s. 6d. 

While noting that surgical nursing is best learnt by actual experience in a well- 
equipped and up-to-date general hospital, the author points out that there is generally 
little time to have the multitudinous details of surgical nursing explained in the 
wards. In this book, therefore, he attempts to supply the requisite elucidation. 
The text embraces a wonderful amount of useful information and the book should 
be of the greatest value to those for whom it is intended. 

Applied Physiology. By Samson Wright, .m.d., f.r.c.p. Eighth Edition. 
Pp. x.x.x 4-944, with 513 illustrations. London: Geoffrey Cumberlcge, Oxford 
University Press. 1945. Price 30s. 

Great advances have been made in Physiology in recent years, and the labour 
required to compress new information of importance into a reasonably small compass 
must have been prodigious. It is not possible to detail the variety of new matter 
which has been added in this edition. An outstanding feature is an increase in the 
number of illustrations and, to help readers to make an adequate use of them, an 
appendix has been added in which two figures are carefully described and analysed. 

The value of the work lies in the understanding it gives of the mechanism of 
illness, and no thoughtful clinician will wish to be without it. 

Recent Advances in Neurology and Neuropsychiatry. By W. Russell BrAIN, 
D.M., F.R.C.P., and E. B. Strauss, d.m., f.r.c.p. Fifth Edition. Pp. xiv4-363. 
with 32 illustrations. London : J. & A. Churchill. 1945. Price 18s. 

Extensive re-writing has been necessary owing to the great progress which has 
been made by neurology and neuropsychiatr)' during the last four years. New 
topics include electric convulsant therapy for mental disorders, prefrontal leucotomy, 
peripheral nerve injuries, vaso-neuropathy after chilling, neuritis of the shoulder 
girdle and two newly recognised forms of acute encephalitis. The growth m 
importance of electro-encephalology as a diagnostic method is emphasised, and its 
application to neurophysiology, sleep, epilepsy, the psycliopathies and the psychoses 
is described. 

The book is well written, easy to read, and the authors are to be congratulated 
on their achievement. 

The Prmciples and Practice of Rectal Surgery. By WILLIAM B. GABRIEL. Third 
Edition. Pp. 432, with 248 illustrations. London ; H. K. Lewis & Co. Ltd. 
1945. 

The third edition of this excellent textbook will enhance its already high reputation. 
Many new illustrations have been added and the book has been brought up-to-date 
in every respect. It is interesting to note that, in the treatment of prolapse of the 
rectum in adults, the author has given up the treatment by peri-rectal injections and 
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has reverted to the severe operations of amputation and the method of Moschowitz. 
On p. 21 and p. 300 the statement is made that it is unusual for a carcinoma of the 
anal canal to infect the superficial inguinal lymph nodes until the skin margin of the 
anus has been reached. There is no anatomical reason why this should be so and 
it seems a dangerous attitude to adopt. The reviewer has recently seen a case in 
which a carcinoma at the ano-rectal junction of the mucoid or colloid type caused 
. severe infection of the inguinal nodes on both sides. Otherwise, there is little to 
criticise in this book and there is no doubt that it is the best textbook on the surgery 
of the rictum published in this country. 

Kettle's Pathology of Tumours. Revised by W. G. BARNARD, F.R.C.P., and A. H. T. 
Robb-Smith, M.A. Oxon., M.D. Lond. Third Edition. Pp. viii+318, with 
191 illustrations. London ; H. K. Lewis & Co. Ltd. 1945. Price 21s. net. 

The lapse of twenty years since the appearance of the second edition of this 
well-known volume has naturally necessitated considerable revision of the text. 
Part One, on the general biology of tumours, has been brought up to date by 
Professor Barnard, while both authors share the responsibility for Parts Two and 
Three, on the general and special pathology of tumours respectively. Part Two 
now contains sections on tumours of the nervous tissue, central nervous system, 
sympathetic system, nervous sheaths and peripheral nerves. New material has 
been entered under the experimental induction of tumours and other subjects which 
receive modernisation include reticulosarcoma, neoplasms of bronchus and ovary 
and Paget’s disease of the nipple. The authors have succeeded in giving renewed 
life and value to an already deservedly popular presentation of the subject. 

Psychological Medicine. By DESMOND. CURRAN, F.R.C.P., D.P.M., and ERIC 
Guthmann, M.D., M.R.C.P. Second Edition. Pp. viii-i-246, with 20 illustrations. 
Edinburgh : E. & S. Livingstone Ltd. 1945. Price los. 6d. net. 

This short introduction to psychiatry has met with considerable popularity. It 
can be recommended as giving a bird’s-eye sketch of modern psychiatric work, and 
for the most part is a safe guide to undergraduates and to medical officers in the 
Forces ; there is an interesting appendix on War-time Psychiatry. It is somewhat 
surprising to learn that “ Paranoia is now regarded as a still milder form of paranoid 
schizophrenia.” It is hoped that in a future edition that statement will either be 
eliminated or justified. 

Principles of Human Physiology. By E. H. Starling. Ninth Edition, edited 
by C. Lovatt Evans, d.sc., f.r.c.p., f.r.s., ll.d. Pp. x-fiiS5, with 668 
illustrations. London ; J. & A.' Churchill. 1945. Price 36s. 

^ Without increasing its bulk. Professor Lovatt Evans has incorporated in this 
edition a great deal of the new material which has arisen, or assumed new importance, 
in the four years since the last publication. This has been achieved by the use of 
slightly smaller type and by extensive re-writing, for in addition to the recent advances 
which are discussed room has been found for historical notes on appropriate sections. 
Nineteen new diagrams have been included ; if any adverse criticism can be made, 
it is that many of the older diagrams might with advantage be revised and replaced. 
References to reviews and original papers are inserted at the foot of each page. 

This book can be regarded as the standard British work of reference on the 
scientific aspects of Physiology. 

Illustrations of Regional Anatomy. By E. B. JAMIESON, M.D. Sixth Edition. 
Pp. xii-f336. Edinburgh : E. & A. Livingstone Ltd. 1943. Price 7Ss. net. 

In his preface Dr Jamieson tells us that the idea of producing this work grew 
out of a demand by his students for some means of perpetuating the blackboard 
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diagrams which illustrated his demonstrations. The earlier editions were entirely 
in black and white but with the appearance of new issues colours have been added 
until now some of the plates introduce no fewer than seven. The present edition 
is a work of art and a fine c.vamplc of British workmanship. It is now available in 
two forms, a bound volume as well as the seven separate sections with detachable 
leaves. 

Recent Advances in Obstetrics and Gynercology. By ALECK W. BOUR.VE and 
Leslie H. Williams. Sixth Edition. Pp. x+357, with 77 illustrations. 
London : J. & A. Churchill Ltd. 1945. Price i8s. 

A new edition of this “ Recent Advances ” is always received with pleasurable 
anticipation because of the flare the authors have of making a lively and critical 
presentation of the essence of the subjects reviewed, be they the results of the 
application of current opinion and practice or the assessment of trends of thought. 
This edition comes up to expectation. New chapters have been written on subjects 
of special topical interest such as “ Nutrition in Pregnancy,” “ Vitamin K,” " Still- 
birth and Neonatal Death ” and “ Erythroblastosis," while Dr Wilfred Shaw has 
contributed one on " Ovarian Tumours ” and Dr Levitt one on “ X-ray Therapy 
in Gynaicology.” This latter is in addition to Dr Rohan William’s revised chapters 
on “ Radiological Diagnosis in Obstetrics and Gyna?cology.” Not only docs the 
book collect together information, but presents it duly correlated, summarised and 
appraised in such a way as to stimulate thought and questioning. 

A Handbook on Diseases of Children. By BruCE WILLIAMSON, .M.D., F.R.C.P. 
Fourth Edition. Pp. xii-b388, with 81 illustrations, Edinburgh: E. & S. 
Livingstone Ltd. I94S- Price 12s. 6d. net. 

The fourth edition of this popular handbook on diseases of children trill be 
welcomed after an unavoidable delay of more than a year during which the book 
has been out of print. The text has been thoroughly revised. It has also been 
slightly enlarged and eleven more illustrations have been introduced. Such a 
comprehensive and concise presentation of the subject in handy form is likely to 
attract an increasing number of general practitioners and undergraduates. 
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THE HEALTH AND WELFARE OF THE 
MERCHANT SEAMAN* 

By J. A. NIXON, C.M.G., M.D., F.R.C.P, 

The Merchant Navy is the key industry of Britain, yet the number 
of- men employed is comparatively small. In 1942 the number of 
British merchant seamen was estimated at 120,000, and with the 
addition of about 45,000 Indians or Lascars and a few thousand 
Chinese and Arabs, a total of 200,000 might be reached. “ Never- 
theless ” (to quote the British Journal of Indttstrial Medicine), “ the 
hazards in this industry are great ; the risk of collision, of grounding 
on rocky coasts in heavy seas, fire and explosion. . . . The mortality 
rates of merchant seamen between the ages of 20 and 64 are 
approximately double the standard rate for the same age group, the 
death rate from tuberculosis among seamen being four times greater 
than among the general population. It has also been shown that 
17 per cent, of all deaths occurring within a year of leaving the sea 
are due to tuberculosis.” 

Yet the health of merchant seamen is a subject that has never 
aroused much interest ; extraordinarily few books have been devoted 
to it, -as may be proved by searching the Index Catalogue of the 
Surgeon-General’s Office in Washington, and the Index-Medicus, 
or in a smaller way, any of the large medical libraries in the United 
Kingdom. No wonder that Mr Hector Hughes, K.C., M.P., at the 
Annual Conference of the National Union of Seamen in 1945 described 
merchant seamen as the “ Cinderellas of the Services, serving every- 
body but themselves and neglecting their own interests.” 

Before the time of Columbus and Cabot sea travel had consisted 
in coasting voyages, so that the diseases of the sea were scarcely 
different from those on land. The problems of health and sickness 
at sea began with long voyages of discovery. In this respect the 
Merchant Navy ranks in front of the Royal Navy. In the earliest 
coasting voyages calls at various ports prevented shortage of food 
or dietary deficiencies. Shipwecks occurred and the effects of 

* The 1945 Alexander Black Lecture gdven in the Royal College of Physicians, 
Edinburgh. 
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exposure, hunger and thirst were known from the earliest times, 
but so far as I know no medical records exist prior to the fifteenth 
or sixteenth centuries. Ships were small and passengers were not 
numerous. The average complement of passengers was about seventy. 
Della Valle {circa 1612) mentioned that one ship on which he travelled 
from Constantinople to Cairo carried two thousand. Up to the end 
of the sixteenth century special galleys sailed from Venice to Jaffa 
for pilgrim traffic in the summer. The captains of these pilgrim 
galleys undertook to carry a barber-surgeon and a physician, and to 
avoid unhealthy ports. Even so the journey had its evils. One 
pilgrim related “ that all sorts of discomforts are met with, suffering 
greatly from the heat in summer and much troubled by vermin. Huge 
rats came running over our faces at night. Those near us who fell 
ill mostly died. The meals were not exactly inviting, the meat had 
been hanging in the sun, the bread hard as a stone with many weevils 
in it, the water at times stank, the wine warm, or hot enough for the 
steam to rise, with a beastly taste to it. Bugs, etc. crept about over 
everything.” The risk of plague breaking out on these Mediterranean 
voyages was great. For instance, plague carried off at least 500,000 
persons in the single city of Grand Cairo in the year 1580. 

When long voyages came into vogue the need for ship surgeons 
was quickly realised. Although in Sebastian Cabot’s ordinances for 
the intended voyages to Cathay in 1 553 no mention is made of surgeons, 
we know from a note found in one of the two ships (the Bona Esperanza) 
which wintered in Lappia, that surgeons were carried. Sir Hugh 
Willoughby and all his Company were frozen to death on this voyage 
to Cathay under the patronage of Sebastian Cabot. In the list of 
” Mariners and Officers according to the Customs and Use of the 
Seas ” taken in the Bo 7 ia Esperanza the names of two surgeons appear, 
Alexander Gardiner and Richard Molton, taken on at Harwich. 

In the ” Instructions given by the Lords of the Counsell " to 
M. Edward Fenton for his voyage to the East Indies and Cathay 
in charge of three ships he was directed to furnish 200 able persons 
including the gentlemen and their men, the ministers, chirurgians, 
factors, etc. When Thomas Candlish sailed from Plymouth into the 
South Seas in 1586 surgeons accompanied the expedition. 

On another expedition about this time, that of the Delight of Bristol 
to the Strait of Magellan, some of the ship’s company sent to the 
Master of the Robert Btirnet complaining of their sufferings. They 
charged their Captain, Matthew Hawlse, with starving them and 
neglecting their health. Among other things lacking they mention 
” in particular the want of a skilful surgeon.” They alleged that 
Captain Hawlse and the mate, Street, have not only immoderately 
spent the Companies’ provision in butter, cheese, aqua vitae, etc., 
but have also consumed the sweet meates that were layed up in the 
ship for the relief of sick persons — which indicates that “ medical 
comforts ” were carried. In the account of the last voyage of 
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Sir Francis Drake and Sir John Hawkins in which they both died, 
mention is made of the death of James Wood, " Chief Chirurgion 
of the Fleet,” an office which suggests an advanced degree of medical 
organisation on these expeditions. The length of the voyages not 
only brought old diseases into prominence, small-pox, plague, dysentery 
and scurvy, but new ones such as yellow fever, syphilis, and in some 
measure, malaria, were encountered. Although ague was familiar in 
Britain the varieties met with in the New World were not recognised 
as the same disease, and it was called “ Calenture ” in its new and 
more malignant forms. 

For some curious reason sea scurvy, one of the most devastating 
scourges of these long ocean voyages, was held to be a different disease 
from land scurvy. 

In parenthesis it is amazing to find how early the cure and prevention 
of scurvy were established. Dutch sailors as described by Ronsseus 
had made the discovery that oranges and lemons could be relied 
upon. From the Dutch, Sir James Lancaster, that greatest of all 
British shipmasters, learnt how to keep his crews free from scurvy. 
He persuaded the Hon. East India Company as early as idQi to 
issue lemon juice as a routine article of victualling on the Com- 
pany’s ships trading to the East. John Woodall, the first Surgeon- 
General to the East India Company, in his book The Surgeon's Mate, 
published in 1617, gives to lemon juice the first place amongst all 
remedies for scurvy. It is strange that Captain Cook, who fumbled 
with a multitude of remedies, is popularly credited with having 
discovered how to prevent and cure scurvy. He never appreciated 
the experience of Lancaster nor the insistence of Woodall upon the 
superiority of oranges and lemons. 

During the early years of the eighteenth century voyages of discovery 
and privateering under letters of Marque went on apace. Men like 
Dampier and Woodes-Rogers were in great demand as leaders of 
these expeditions. One of the best known was that of the Duke and 
Dutchess from Bristol under Woodes-Rogers’ command, with Dampier 
as one of the navigators, when Alexander Selkirk of Largo was 
brought back from Juan Fernandez. Dr Thomas Dover (famed for 
his powder) took part as representative of the owners and Chief 
Medical Officer with at least three other surgeons and two assistants. 
Woodes-Rogers’s voyage has always stood in the annals of health 
at sea for the remarkable freedom from sickness. During the greater 
part of the eighteenth century Britain was engaged in European wars 
to such an extent that voyages of discovery gave place to naval activities. 
Passenger travel and trading voyages were largely suspended, with 
the exception of travel round the Cape of Good Hope to India. Even 
the East Indiamen were nearly as much ships of war as ships of 
commerce. At the later part of the eighteenth century and during 
the early years of the nineteenth, however, especially after the close 
of the Napoleonic Wars, new countries were being opened up, settlers. 
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officials and troops were all making their way to distant lands, trade 
and traffic on the high seas increased, including the slave trade. The 
Merchant Navy rapidly developed, yet sanitary science and preventive 
medicine lagged hopelessly behind. Accommodation on ship-board 
was insanitary in the extreme. Larger ships were built, but the 
additional space was designed for freight. The provision made for 
passengers was a secondarj’’ consideration, whilst the quarters of the 
crew ranked last of all and were wretched. It was a lucky ship that 
cleared from a British port without some contagious disease amongst 
the passengers or crew. 

The accommodation and life on board ship were, except in fair 
weather, miserably foul and well-calculated to produce sickness of all 
kinds. Ventilation in bad weather was hard to secure, the bilge 
water could scarcely avoid contamination, and it became horribly 
smelly. Victuals grew weevily, decayed and stank ; drinking water, 
if it did not run short, became well-nigh undrinkable. Yet canned 
food was supplied to Napoleon's armies. The East India Company 
took the lead in endeavouring to prevent sickness and preserve health 
at sea. Lemon juice was shipped in casks so that it remained effective 
against scurvy and drinkable during the longest sea-voyages. 

Towards the end of the eighteenth century the East India Company 
began to have their surgeons examined by the Surgeons’ Company 
of London, although the examination was of a very clcmcntarj' nature. 
In 1798 the Company agreed to recognise the diploma of the Edinburgh 
College of Surgeons without further examination in London, although 
the Navy and Army refused to do the same. As early as 1629 the 
Charter granted by Charles I to the Barber Surgeons of London 
instructed them to examine the Sea Surgeons and ” enacted that no 
one should go out from the port of London or send out-any apprentice, 
servant or other person from the same port, to act as Surgeon to any 
ship whether in the service of the Crown or of a Merchant, unless they, 
their instruments and their chests had first been examined and allowed 
by two of the Governors of the Mystery.” This docs not, as has 
been represented, compel every ship sailing out of the port of London 
to carry a surgeon. It requires any surgeon sailing on any London 
ship to be examined, together with his instruments and drugs, by 
Governors of the Barber Surgeons Company. 

Sir Francis Drake seems to have been the first English sea-captain 
to show special consideration for the seamen in his ships. A. E. W. 
Mason, in his life of Drake, says, “ Hitherto the mariner on a Tudor 
ship was a creature of the meanest reckoning. On a ship of the 
Navy the soldier was all in all ; on a trading ship, if a third of the crew 
which set out was alive to bring her home everyone was well content.’ 
The mariner was the sea’s beast of burden. Drake in his earlier 
voyages had brought in a rule that the gentlemen must share in the 
work of the sailors and in his voyage of 1577 he announced publicly, 
“ I must have the gentlemen hale and draw with the mariner and 
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the mariner with the gentlemen.” Mason describes this as the first 
charter for the mariner and the introduction of a new era at sea. But 
there was no law making it compulsory to carry a surgeon in any 
merchant ship until the reign of George III. It is true that the East 
India Company carried surgeons on their ships — they did so of their 
own accord and' perhaps because they found it worth while. In the 
twenty-sixth year of George Ill's reign, Arctic whalers were compelled, 
under an Act of Parliament (26 Geo. Ill, c. 41) regulating the Greenland 
Fisheries, to carry a surgeon. A few years later, in 1789, it was enacted 
that no slave ship should sail unless there was at least one surgeon 
on board who must produce a certificate of having passed his examina- 
tion at Surgeons Hall (London), or at some Publick or County Hospital, 
or at the Royal College of Physicians or Royal College of Surgeons in 
Edinburgh. 

The first separate Act for regulating passenger ships was 43 
Geo. Ill, c. 56. By this act every vessel carrying fifty persons was 
required to carry a surgeon possessing a certificate of having passed 
his examination at Surgeons Hall, London, or at the Royal College 
of Surgeons of Edinburgh or Dublin. These enactments did not 
all prove equally beneficial to the seamen. On the whalers it was 
to the advantage of the owners to keep the crew in good health because 
the harvest of the Arctic Seas must needs be gathered by the crew. 
The log books of the two Scoresby’s, father and son, show that on 
the whole, sickness was relatively mild. William Scoresby, junior, 
published his account of the Northern Whale Fishery in 1820. 

On the slave ships there was a different story. It was greatly to 
the advantage of the shipowners if the crew deserted on reaching 
America. The deserters forfeited their wages for the outward journey, 
the owners only had to pay the new crew for the homeward journey. 
The Report of the Committee of Enquiry shows how the crews of 
slave ships fared. Surgeons were 'carried to attend to the health of 
the slaves only ; they had no responsibility for the officers and crew. 
Many of the witnesses gave evidence of the way the crews were treated. 
In one instance a surgeon refused to attend to an injured officer saying 
that he was only entitled to be treated by the Captain. One seaman 
testified that he was cruelly beaten both by the Captain and the Surgeon, 
t at he was half starved and that the surgeon neglected the sick 
^amen, alleging that he was only paid for attending the slaves. 

wnv elming corroboration of these stories \yas given by Falconbridge, 
a ristol student, who sailed four voyages’ as surgeon on slave-ships. 

ettsom has recorded his opinion that Falconbridge’s evidence was 
t e principal cause of the Bill for abolition of the slave-trade being 
rought in and passed. When one reads the evidence one is inclined 
to t link that the treatment of the crews was a factor of scarcely less 
importance than the plight of the enslaved negroes in bringing about 
the suppression of the trade. 

At the close of the eighteenth century the colonisation of New 
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South Wales began with the arrival at Sydney on 26th January 1788 
of what is known as the First Fleet consisting of eleven vessels carrying 
about 1000 persons. On these convict ships the Government made 
careful provision for the convicts. Sanitation was well looked after, 
whilst exercise, education, religious instruction, clothing and diet 
were prescribed by regulation. An excellent account of these voyages 
was written by C. A. Browning, M.D., Surgeon R.N. and published 
in 1846. Exception had been taken to the ample scale of living 
allowed to these exiles from their country for their country’s good. 
“ If the objectors to an adequate scale of rations,” he wrote, “ desire 
the death of the convict, that can surely be secured without the 
professional attendance of a medical officer by means far less expensive 
to the country tlian the usual provision for a long voyage.” Here 
again we see that the cargo, whether slaves, convicts or later on, of 
fare-paying passengers, were the objects of the owners’ solicitude, 
not the crews, with the exception of the ” whalers.” In the latter 
ships the sailors not only navigated the ships but they secured the 
paying cargo. 

When at the beginning of the nineteenth century steam came to 
replace sail, there was little or no improvement in the living conditions 
of the crew. Voyages were shortened but this only reduced the 
liability to scurvy. Engines with their boilers, machinery and screw- 
shafts or paddleshafting, and the necessary adjunct of coal bunkers 
usurped some of the central space of the hull. All other available 
space was claimed either for cargo or passengers and the crews were 
crowded into the forecastle. The quarters were more wretched than 
ever. Ventilation was worse in steamers than in sailing ships. Rations, 
although with advancing knowledge these might have been improved, 
remained no better than in previous times. Drinking water alone 
seemed to be capable of better storage and in the course of time 
distillation became practicable at sea. 

The increasing speed made possible by steam increased the number 
of collisions with ships and with ice ; and collisions when they occurred 
had more serious consequences. New injuries occurred from machinery, 
engine-room explosions and stoke-hold burns. The story of the 
expansion of our Merchant Navy is a pitiful story of exploitation. 
Neglect, criminal neglect and deliberate sailing of unseaworthy vessels 
are crimes with which ship owners have been charged, and the charges 
are unrefuted. 

In the nineteenth century the rankness of the owners’ offences brought 
forth a champion of the mariners’ cause in the House of Commons. 
Samuel Plimsoll was born in Bristol in 1824. At the age of 27 he 
was appointed Hon. Secretary for the Great Exhibition in Hyde 
Park. In 1868 he was elected M.P. for Derby, and in 1870 he opened 
his campaign against unnecessarj’' loss of life and property at sea. 
In 1872 he published a small book, Onr Seamen, which deals with 
unseaworthy ships and loading. This book was the first publicly to 
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accuse owners of sending coffin ships ” to sea. heavily insured in 
the hope and expectation that ships and crews would never be heard 
of agata and the owners would draw the 

valuLle by far than the ships and their cargoes Any officer or 
seaman who, after signing on failed to join his 
nrosecution. Punishment in those times was savagely h y 
ffie allegation that a man feared to sail because the ship was suspected 
of being unseaworthy seems, from the court reports, to have merely 
enraged the Magistrates who increased their sentences. Even 
it mikes one’s blood boil to read of the conspiracy that seemed to 
exist between shipowners, magistrates and parliament, to st y 

leakage of the truth as the crews knew it. In 1873 there was a y 
Commission on shipping, with the 12th Duke of Somerset vvho had 
been First Lord of the Admiralty, for Chairman. From the recom- 
mendations of this Commission, which, owing to the firniness of the 
Chairman, probed fairly deeply into shortcomings and worse, a 
Merchant Shipping Bill was brought into the House of Commons 
On 22nd July 1875 there was a scene. in the House in which Plimsoii 
played the leading part. He spoke of shipowners, members of the 
House of Commons, who sent sailors to their death, and said he would 
“unmask the villains.’’ This caused. an uproar, and the Speaker 
held that Plimsoii had been guilty of an unparliamentary expression. 
Disraeli, the Prime Minister, joined in the condemnation of Plimsoii 
whose suspension from the House was moved and carried. Plimso 
was overcome by an apparently hysterical and speechless rage, and 
was with difficulty induced by his friends to bow to the Speaker s 
ruling. The Times on the following day (23rd July 1875) carne out 
with surprising vigour in support of Plimsoii. It condemned Disraeli 
and his Government in unmistakable terms and pointed out, with 
satisfaction, that although Plimsoii had apologised and withdrawn 
every term or expression which transgressed Parliamentary usage, 
he did not withdraw any statement of fact. If one turns up the 
Reports of Parliament one finds that Plimsoii named one member 
(Mr Bates) who had sent unseaworthy ships to sea, that the ships had 
been lost and the insurances drawn. The member defended himself 
lamely, but had to admit the correctness of Plimsoll’s facts. After 
the scene and the admissions the Merchant Shipping Act of 1876 was 
passed and became law. 

A short survey of books dealing with sea diseases will not be out 
of place. 


First among British authors must be placed Woodall, who in 1617 published 
T//C Sur^eofi’s Mate. In this book the value of oranges and lemons in 
preventing and curing scurvj^ is authoritatively laid do\vn. He was Surgeon- 
General to the East India Company, and why the practice of this Company 
was not adopted by the Navy for 200 years has not up to now been explained. 
Oranges and lemons or their juices were official articles of victualling on 
East Indiamen, and ships’ captains wrote letters of complaint to the directors 
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when, as sometimes happened, they found their ships unprovided with these 
anti-scorbutics. 

During the eighteenth century many books were published, describing 
the commoner sea diseases. Lind, Blanc iind Trotter are perhaps the most 
famous. Lind, an M.D. of Edinburgh and a Fellow of the Royal College of 
Physicians of Edinburgh, spent nine years at .sea, 1739-48 In 1754 he 
published a Tread se oa Scurvy and in 1757 An Essay on the most Ejfeclual 
Means of Preserving the Health of Seamen in the Nav)\ and another in 1 768 
on Tropical Diseases. He was a man of ability and originality, udth moreover, 
a personality that won the confidence of the naval authorities, who appointed 
him Physician to Haslar Hospital and grudgingly adopted a few of his 
suggested reforms. Lind claimed that he was one of the first to suggest the 
distillation of fresh water from sea water by solar rays. Trotter called him 
“ The Father of Nautical Medicine.” 

Sir Gilbert Blanc was a fine administrator and by the weight of his 
personality brought about many improvements in the Navy, but he made 
no outstanding original obsciwations on disease and its prevention. He is 
one of the few writers who mentions night-blindness as being sometimes 
associated with scur\'y, and he is very forthright, more so than Lind, about 
the prevention and cure of scuny. “ There is nothing known,” he wrote, 
“ except lemon juice, which possesses any certain and considerable curative 
power over this disease without the as.si.stance of proper diet.” It is surprising 
that he seems to have been unacquainted with the virtue of oranges, upon 
which the Dutch as well as Lancaster, Woodall and Lind, had laid stress. 
Blane, in addition to the usual list of diseases which occur on sea voyages, 
gives the common casualties that arc met with on board .ship : — 

1. Drowning. 

2. Suffocation from foul air in the hold. 

3. Poisons, including bites (snakes and venomous insects) and poisoned 

weapons. 

4. Frost bite. 

5. Bums. 

6. Wounds and lock-jaw. 

His reputation, however, rests securely upon his having succeeded in 
persuading the Navy Authorities that lemon juice should be supplied to the 
British Navy for the prevention of scurvy, so that at last, in i79S) 
of lemon juice to ships of the Navy was ordered by the Admiralty, just two 
hundred years after its adoption by the East India Company. Blane s 
entrance into the Navy was unusual. Dr William Hunter recommended 
him to Lord Rodney with whom he sailed as private physician, but without 
any public appointment. Rodney soon made him physician to the Fleet. 
He performed the duties of that office so ably that on the unanimous application 
to the Admiralty of all the principal officers who had been on the Station he 
was rewarded tvith a pension from the Crowm. He obtained the M.D. at 
Glasgow in 1778, although an Edinburgh student, settled in London in 1781 
and was ultimately appointed by Lord Spencer to be one of tlie Commissioners 
of the Sick and Hurt. 

Thomas Trotter is in my opinion the greatest of our British writers on 
disease at sea. He was baptised at Melrose on 3rd August 1760, son of John 
Trotter and his wife, Alison Marr, and studied medicine at Edinburgh 
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University. He entered the Navy as a Surgeon’s Mate at 18 and had a truly 
varied experience at sea, for when in 1783 the war ended, he was unemployed 


and sailed as surgeon on a slave ship, being thoroughly disgusted with his 
experience. On another occasion finding himself on half pay, he sailed on 
an East Indiaman. In 1784 he resumed his studies in Edinburgh ; in 1786 
published his Observations on Scurvy, and in 1788 obtained his M.D. by 
thesis, “ De ebrietate, ejusque effectibus in corpus humanum,” a translation 
of which he published, in 1804, as An Essay, Medical, Philosophical and 
Chetnical, on Drunkenness, and its Effects on the Human Body. 

Trotter was a man of accurate powers of observation, not too respectful 
of the opinions of the medical authorities of his time and capable (as his 
reports show) of vigorous and independent expression. James Anthony 
Gardner who sailed with him in H.M.S. Edgar, 1787-89, described him as 
“ a most excellent fellow with first rate abilities, an able writer and a poet.” 
He published in 1797 Medicina Natitica : an Essay on the Diseases of 
Seamen. His book (in 3 volumes) is full of his o\vn observations, one of the 
shrewdest being that communication with the shore produced yellow fever. 
He relates that Vice-Admiral C. Thompson, who lately commanded in the 
West Indies was so certified that the disease uniformly disappeared from 
ships as they increased their distance from the shore, that he sometimes insisted 
upon ships putting to sea when their condition otherwise was unfavourable. 


Trotter comments that an imitation of this practice ■will always be attended 
by salutary consequences. Blane put the distance that yellow fever contagion 
could travel as two cable lengths in Jamaica. 

Of recent years few books have been published dealing ■with disease in 
the Merchant Navy. W. E. Home took a good deal of pains on this subject, 
however, about 1920. His little book. Merchant Seamen, their Diseases 
and thetr Welfare Needs, published in 1922, may almost rank as a classic. 
It is possible from the Board of Trade returns to find out something as to 
deaths and death rates amongst merchant seamen, but, almost nothing about 
sickness incidence nor invaliding. From Home’s book the death rates per 
1000 are compared with those of the Navy and Army. 

The incidence of disease in the Merchant Na^vy is high. In some diseases, 
notably^ pulmonar)’’ tuberculosis, much higher than amongst the cmlian 
population and much higher than in the Na-vy at present. Sheldon Dudley 
as reminded us that pulmonary tuberculosis has always been an occupational 
isease o seamen, oiving to the confined spaces in which they must live at 
se^ e son, in a letter to Dr Baird (22nd September 1804), wrote, 
xpenence teaches us that this climate (of Toulon) is the worst in the world 
or lectic cornp amts, at least it is so at sea. Of the few men we have lost, 
consumption.” Dudley puts the sickness rate in the 
i c 1 erranean Fleet between 1830 and 1863 at about 8 per 1000 from 
pumona^' tuberculosis. In the years 1901-5 the figure was 3‘9 per 1000. 

e eat rate had fallen from 2 per looo to o’53 per 1000. Home showed 
It in 1913-14 as 0-27 per 1000 in the Royal Navy. 

^ Enteric Fever caused a death rate of 0-22 per 1000 in the 

^ ere lant 1 avy against o- 24 in the Royal Navy and o* 10 in the Army, 
neumonia 0-26 in Merchant Navy, 0-30 in Royal Na'V}% 0-21 in Army. 
.rS° ° ^ I'lerchant Na\q% 0-03 in Royal Navy, and o-oi in Army. 
( ere ^ suspect the Masters were more readv than the Medical Officers of 
the services to certify “ alcohol ”). 
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Circulatory diseases, 0*44 Merchant Navy, t’2o Royal Navy, o-ss Army. 
(Heart disease accounts for many deaths ashore.) 

Diseases of digestive system, 0-32 Merchant Nax-)-, 0-28 Royal Navy, 
0-38 Army. 

Injuries rank very high, 4*14 per 1000 Merchant Navy, i-o; Royal Na\7, 
0-62 Army. 

Suicides, 0*30 Merchant Navy, o-ii Royal Navy, o'i8 Army. 

The total death rates from all causes arc 7’ 79 Merchant Navy, 3*25 Royal 
Navy, 2-992 Army. As Home obsen-es, the ages arc different. The Merchant 
Seamen being the oldest. Tuberculosis and respirator}' di.scascs other than 
pneumonia do not rank high — probably the men leave the sea and die perhaps 
many years later. Tuberculosis rate — 0-14 Merchant Navy, 0-27 Royal 
Navy, 0-25 Army. 

Home proposed to deal with puhnonarv' tuberculosis in Merchant Seamen 
on the lines of silicosis in other industries. 

Sea diseases as enumerated by Trotter. 1797. 


Fevers — Typhus, Ague, Yellow Fever 

Flux — Dysentery 

(Smallpo.x) 

Catarrhal complaints 
(Rheumatism) 


(Into.xication) 

Scuny 

Venereal complaints 

Ulcers 

Bruises, etc. 


as given by Blanc. 1782. 

Fevers 

Fluxes 

Accidents — Bruises, cuts, scalds 

Scurvy 

Ulcer 

Smallpox 

Rheumatism 


Venereal complaints 

Pectoral complaints 

Colds 

Angina 

Gravel 

Fistula-in-ano / 
Fractures 


as given by Home. 1913-14. 

Smallpox, Enteric Fev-er, 
Yellow Fever, Malaria 
Dysenter}" 

Pneumonia 
Septic Diseases 
Tuberculosis 
Venereal Disease 


(From Board of Trade Blue Book.) 

Pyrexia, Tuberculosis 

Rheumatic Fever 
Other Infectious Diseases 
Parasitic Disease 
Alcohol 
Other Poisons 


Other General Diseases 


Diseases of Nervous System 
Mental Diseases 
Diseases of circulatory system 
Diseases of respiratory system 
Diseases of digestive system 
Diseases of urinary system 


Diseases of skin, etc. 
Debility and unknown 
Heat Stroke 
Injuries 
Suicide 


Whatever verdict history may pass upon the League of Nations 
the reputation of the Internationa! Labour Office is secure. Under 
the auspices of the I.L.O. a Joint Maritirne Commission was organised 
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in 1920. It consists of a Chairman and two members appointed by 
the Governing body — seven representatives of the shipowners and 
seven of the seamen. Shipowners and seamen alike have always 
attached great importance to the Commission. It has functioned as 
a Standing Committee for advising the Governing body of the Office 
on Maritime Labour questions. Its reports are historical documents 
of prime importance to anyone who wants to study the health and 
welfare of mariners. One such report was issued after the 13th 
Session of the Joint Maritime Commission held at Geneva in 1929. 
This dealt with the Promotion of Seamen’s Welfare in Port. The 
introduction by Havelock Wilson and P. Salvesen is worth noting ; — 

“ The Community’s consciousness and responsibility for seamen’s conditions 
of life ashore are under the blunting influence of habitual indilFerence and 
particular interests are allowed to play far too large a part. Seamen are 
especially the victims of unscrupulous attempts to rob them of their money. 
In many seaports businesses of an inferior character have long been allowed 
to develop under conditions which no wide-awake community should tolerate. 
Great numbers of bars, low places of amusement and lodging houses and the 
like, exist, while trading ashore and on board vessels in port goes on un- 
controlled to a far too great extent. Often the lighting and patrolling of 
dock areas is inadequate. Access to ships in port is far too easy to strangers 
and persons of bad character. A more or less public street traffic is carried 
on by loose women, and the activities of keepers of houses of ill fame play 
no small part in the influences to which weak characters are exposed and by 
which many are ruined.” 

Here is what Home had written in 1922 : — 

“ An ordinary man, besides his working associates, has his wife and 
home, or his club, or his cronies in the usual public house. He has, on shore 
after his work, at least a place to sit down. The sailor has none. Where, 
if he goes ashore in any port he has reached, has he to sit down but in a public 
house ? And once there, how can he justify his occupying a chair unless he 
drinks and goes on drinking ? ” 

Home says as an officer — “ It was a great thing to be in a club where 
one had not always to be doing something for the good of the house to pay 
for one s chair. Nowadays, there are Merchant Navy Clubs here and there 
and Sailors Homes in many ports all the world over. In foreign ports a 
Missions to Seamen s ” launch and the port Missionary are eagerly looked 
or. The Missionaiy often takes the men ashore and runs them back, and 
he does not get them into mischief. 

Home concludes—'* If the lonely, helpless man was stinted of leave, bullied 
and defrauded by his captain and the friends he made ashore, how could he 
raise himself and improve ? But the 1906 Act did help him.” 

In tire days of the slave-trade it was to the advantage of the owners, 
as we have seen, for the crew to desert. But this held good throughout 
the greater part of the nineteenth century. In a Report to the House 
of Commons arising from a question by Admiral Field, British Consuls 
in various foreign ports gave their idea of the causes which made 



J. A. NIXON 


156 

desertion so prevalent (14,000 a year). The Consul-General at 
Valparaiso, Sir B. Cusack-Smith, asserted that it was a regular practice 
for some masters so to harass, irritate and abuse their seamen, that 
these desert. The master then avoided paying their wages. The 
Vice-Consul, Mr Rhind, at Rio de Janeiro, mentioned as the first 
cause of desertion " a desire on the part of ship-masters to get rid of 
their crews in order to profit by the confiscation of their wages.” 

Some masters did more than irritate their seamen into deserting 
— they had an arrangement with boarding-house keepers ashore to 
detain men by drink, drugs or actual violence, so that when the ship 
sailed the men did not join the ship and were dealt with as deserters. 
The system of profits was more complicated than the mere pocketing 
of wages. The boarding-house keeper undertook to supply substitutes 
(who might be Shanghai-ed on board), receiving so much per head, 
charged of course to the owners, for his trouble. The ” Crimp ” 
or boarding-house keeper paid the master so much per head for 
every seaman he engaged in this fasJiion. 

The Act of 1906 stopped the confiscation of these wages. 
Money due to deserters or seamen who, from illness or other causes, 
do not complete the voyage must now be handed, with an account, 
to the Board of Trade. Tlierc is a loophole here, hotrever, over 
deserters in Home Ports. Money due to such deserters need not be 
handed over to the Board of Trade. A foreign going ship arrives 
for two ports, first Liverpool, then Bristol, for instance. If the man 
deserts at Liverpool or is left behind there, the wages he should have 
received at Bristol are not handed to the Board of Trade but go into 
the owner’s pocket. 

I have been given a copy of the International Seafarers’ Charter 
— a programme of post-war conditions adopted at an Internal Sea- 
farers’ Conference in July 1944. This is now being discussed at an 
I.L.O. Congress in Copenhagen. Many of the suggestions were 
discussed at an I.L.O. Conference in 1929 and a questionnaire on the 
subjects was sent to each Government participating. 

The British Government, whilst agreeing with almost all the 
proposals, considered that legislation could only proceed on a National, 
not an International basis. One excellent decision in 1929 was the 
promotion of seamen’s welfare in port, a crying need. 

The parts of the Charter dealing with Health and Safety are 
numerous, and include : Hours of manning and time off ashore. 
Catering, Food, Cooking and Messroom stewards. Accommodation, 
Hygiene and Medical Services. In order to form an idea of what is 
not supplied, paragraphs 96 to 125 should be read in their entirety : 

Accommoilaiio?i, Hygiene and Medical Setvices 

96, Far too little attention has been given to the accommodation of ships’ 
crews, although admittedly progress has been made in this direction recently-. 
The poor quality of crews’ quarters has made itself doubly felt in wartime. 
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There have been numerous conflicts and many changes have had to be made 
to make things just tolerable. The unhealthy conditions aboard deter many 
from choosing or continuing a career at sea. 

97. It may be expected that modem ideas about accommodation and 
hygiene will also have their effects in the shipping industry ; that, on the one 
hand everything will be avoided making for discomfort and uncleanliness, 
and that on the other it will be borne in mind, in designing and building ships, 
that seafarers spend a considerable portion of their lives there. For that 
reason we think it would be desirable if, among other things, seafarers’ 
organisations were consulted in connection \vith plans for building and 
converting ships in so far as the character and the situation of crews’ quarters 
are concerned. 

98. The following recommended standards, many of which exist already 
in more advanced countries, are regarded by the seafarers as the minima 
for all new ships ; they should as far as practicable also be introduced in 
ships already afloat. 

99. All living quarters should as far as practicable be situate amidships. 

100. For all officers there should be separate cabins with a floor space of 
at least 100 square feet. 

101. To promote communal feeling on board, as well as to facilitate the 
work of the catering personnel, there should be one officers’ mess. 

102. Adjoining the officers’ mess there should be a small mess for a few 
persons where the engineer on watch can have his meals — an arrangement 
especially convenient during periods when other officers are wearing white 
uniform. 

103. Each department should have a separate office, so that no officer’s 
cabin need to be used as office and reception room when a ship is in port. 

104. In all ships over r2oo tons gross the crew should be housed in two- 
men cabins ; in smaller ships over 400 tons gross, not more than four men 
should share a cabin. The free floor space should be at least 12 square feet 
per person. 

105. There should be a ventilated full-length locker for every member 
of the crew. Lockers should be placed in the cabins. 

106. Wooden bunks should be entirely eliminated. To counteract vermin, 
furniture should be of plastics and “ non-sweating ” metals such as chromium 
tubing. A reading lamp should be provided over each bimk. 

107. Bed and bedding should be supplied by the owners to all officers 
and men. The beds should be provided with spring and rubber mattresses, 
which are expensive but very durable. This tjqie of mattress is also vermin- 
proo and can be used for life-saving purposes, as it will keep a man afloat. 
Further, each bed should be provided with three blankets, two sheets, pillow, 

pillow-shp and bed cover. Sheets and piUow-slips should be changed 
fortnightly. ^ f 

108. Soap and towels should be provided to all officers and ratings. 

109. Owners should be responsible for all laundry expenses of officers and 
men, including their personal belongings. 

no. Crews quarters should be distinct and apart from messrooms. All 
s ips over 400 tons gross should have messrooms for deck and engine-room 
personnel, and ships over 3000 tons gross or with a catering personnel of 
1 niore persons, a special mess for the catering personnel. Messrooms 
s ou be adjacent to the galley and where possible, ivith service hatch to 
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obviate the carrying of food for , long distances. All messrooms should be 
fitted with filtered drinking water syphons.' 

HI. Eating utensils should be provided by the oivners. Plates, cups, 
etc., should be of china or heat-proof glass. 

1 1 2. Cabins and messrooms, both of officers and men, should be heated 
and ventilated through a system of conditioned air. Ventilation should not 
depend solely on portholes and fans. The porthole should be big enough to 
allow a man to escape through it. 

1 1 3. To facilitate cleaning of living quarters, messrooms, etc., and to 
keep them free from vermin, bulkheads should be covered with plastics and 
floors \vith steelite compositions instead of wood. Floors should have rounded- 
off edges to avoid crevices. 

1 14. 'Where quarters have to be fumigated, cyanide gas should be used 
rather than sulphur. 

115. Smoke rooms witli recreation and librarj’ facilities should be provided 
for both officers and ratings. 

1 16. Ships over 400 tons gross should have washrooms wth fixed wash 
basins, shower baths and bathroom for all departments. Wash basins should 
be laid on witli fresh water. When the steam boiler is on, hot water should 
be available in washrooms and bathrooms. 

1 17. W.C. accommodation should be separate from washrooms and 
bathrooms and should be fitted with urinal porcelain stalls. There should 
be at least one W.C. for ever)' eight men and a minimum of two for officers. 
W.C. accommodation for radio officers should be situated near their ser\'ice 
post. Proper toilet paper should be provided. 

1 18. All ships should have a small laundr)' vuth electric washing machine 
and adjacent drying room, to enable men to do their own laundr)' and the 
catering staff that of the ship on long voyages. The drying room also to be 
used for men to dry their clothes when coming wet from watch. 

1 1 9. Walls and floors should be tiled in all toilet and laundr)' accommoda- 
tion. All bathrooms and toilets, as well as mess and sleeping quarters, should 
be kept clean by the messman of the department concerned and should be 
inspected daily by the chief steward or master. 

120. Ships with a crew of not less than 13 should have a special siA bay 
with at least one bed. The sick bay must be well lighted and ventilated, 
situated amidships, and must not be used for any other purpose. 

121. Ships carrying more than 100 persons (passengers and crew) shall 
have a doctor aboard. 

122. Ships not carrying a doctor or surgeon should have one officer who 
holds a certificate of competency in first aid and w'ho has undergone training 
in a general hospital. 

123. Where possible opportunity should be afforded during the voyage for 
members of the crew to obtain elementary' knowledge of first aid. 

124. Medical chests should be kept up to date, inspected and checked on 
every voyage to ensure that they are complete. 

125. Facilities for getting medical advice per radio botli from shore and 
from ship to ship should be improved and free. 

Arising out of The International Seafarers’ Charter a new Bill 
has been drafted to amend the legislation governing the lives ot 
merchant seamen, which will shortly come before Parliament. 
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Mr Hector Hughes, K.C., addressing the Annual Conference of 
N.U.S. on 24th July 1945 said that progress in the improvement of 
the conditions had been lamentably slow. The Bill of 53 sections deals 
with the question of manning which formerly concerned only the 
safety of the ship and not the needs of the crew. Accommodation 
for crews on many ships is still a disgrace. In merchant steamers 
of the U.S.A. each seaman is provided with a separate bunk ; in the 
Canadian Merchant Service one cabin accommodates three seamen. 
The excellent quarters on American steamers handed over to British 
owners have been altered to suit British standards. 

Already our Parliament has, by amendments to the Merchant 
Ships’ Act, given effect to the recommendations of the International 
Convention for the safety of life at sea. Rules were enacted in 1932 
dealing with life-belts and saving appliances, life-boats and their 
equipment, motor boats, rafts, buoyant apparatus, distress signals, 
signalling lamp, direction-finding apparatus, load-line, watertight 
doors, bulkheads, wireless, regulations for collisions, ice, and helm 
orders. 

In I 942 > at Montreal, a Memorandum was drawn up at the request 
of the Joint Maritime Commission which deals with life-saving measures 
for merchant seamen in time of war. 

So progress is being made. I have tried to trace the measures for 
protecting the welfare of seamen from the time of Drake up to the 
present time when the Joint Maritime Commission is in session at 
Copenhagen. Soon it may not be possible to say that our Merchant 

ipping cts are less careful of the health of seamen than they are 
o sea ir s amaged by the discharge of oil from Diesel-engined 
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DYSPHAGIA DUE TO CAUSES OTHER THAN 
MALIGNANT DISEASE* 

By A. S. JOHNSTONE M.D., F.R.C.S.Ed., D.M.R.E. 

The subject I have chosen for this lecture lends itself to radiological 
study for, indeed, cases of dysphagia arc so readily examined that 
it is difficult to understand why our knowledge of oesophageal lesions 
has been so backward. Perhaps it was the bogey of the poor operative 
risk that kept the surgeon’s interest below the diaphragm ; but, 
with the remarkable technical advances made in thoracic surgery 
during the past fifteen years, there is no longer any justification for 
our neglect. 

Dysphagia means difficulty in swallowing, and when an elderly 
patient begins to suffer from this complaint malignant disease must 
first be excluded. It may, therefore, seem wrong to omit cancer 
from this discussion but it is my purpose to bring before you some 
of the less known conditions which, I believe, owe their recognition 
in no small measure to advances in radiological diagnosis. 

Difficulties in swallowing may arise from disorders of the complicated 
physiological mechanisms involved ; from obstructions within the 
lumen of the oesophagus ; or by pressure effect from without. Before 
embarking upon a survey of the pathological lesions a brief review 
of the mechanism of swallowing might be helpful in the appreciation 
of the abnormal. The initial propulsion of food into the oesophagus 
is made by the tongue acting in concert with the pharyngeal constrictors 
after the larynx has been elevated by the hyoid muscles (Fig. i). 
The bolus is shot into the oesophagus with considerable force. That 
food is sucked down by ” negative ” pressure, a theory advocated by 
Barclay,^ appears improbable, for Allison,” using the upper segment 
of an oesophagus brought out on to the chest wall during a reconstruction 
operation, was able to demonstrate a positive pressure equal to thirty 
inches of water during the act of swallowing. 

The voluntary movement of swallowing promotes in the oesophagus 
a primary wave of peristalsis which travels down to the cardia. 
Secondary waves of peristalsis are said to start just above the level 
of the aortic arch, but these are involuntary and are stimulated locally 
by the presence of a bolus. The wave extends upwards — which may 
cause a primary contraction if regurgitation occurs into the pharynx 
— and downwards in a manner similar to the primary wave. 

Physiologists have described other movements such as a tonus 
contraction, which may last from a few seconds to several minutes, 
and rapid local contractions of the circular muscle which last less than 

* A Honyman Gillespie Lecture delivered in the Royal Infirmary' on 7th June 

1945. 
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two seconds. The latter are called tertiary contractions, and are 
independent of any voluntary mechanism. 

The motor nerve of the oesophagus is the vagus and normal 
stimulation causes muscle contraction with relaxation of the cardia. 
The function of the sympathetic nerves is still a matter of doubt but 
they probably exert a restraining influence and tend to contract the 
cardia. 

So that I may proceed systematically with the pathological conditions 
I propose to classify them according to the age groups in which they 
are most commonly found in the radiological department of a busy 
general hospital. The list, though incomplete, is long enough to 
make it impossible to deal fully with every lesion so that only a few 
points, chiefly radiological, will be brought out in each case. 

The First Decade 

Congenital Atresia . — Congenital atresia of the oesophagus is a 
rare condition but its existence should be suspected when the new-born 
baby chokes, coughs and goes blue on taking its first and subsequent 
feeds. The diagnosis, quickly made by finding in the oesophagus a 
complete obstruction to the passage of a soft rubber catheter, can be 
confirmed radiologically by instilling a few drops of lipiodol, which 
reveal the typical cul-de-sac opposite the third thoracic vertebra. 

, Owing to their close embryological development, fistulae between 
the oesophagus and trachea or a main bronchus are common. The 
lipiodol may outline a comrnunication between the upper oesophagus 
and the trachea, but the commonest abnormality, amounting to 
8o per cent, of cases, is a fistula between the lower oesophageal segment 
and the trachea, or a main bronchus. Its existence is revealed in 
the radiograph if the stomach and small bowel are distended with 
air (Fig. 2 ). A simple test was described by Allison ® who found that, 
in these cases, the saliva gives a strong acid reaction to litmus. 
Although the interest in this abnormality is generally confined to the 
museum, it is important to remember that if surgical treatment is 
ever to be successful (and there are now several recorded cases), it 
must be undertaken before the onset of bronchopneumonia and 
inanition ; thus, early recognition, within the first twenty-four hours, 
is imperative. 

Congenital Stricture, Web, Shortening and Spasm . — During the 
first few years other congenital lesions, of a less serious nature, may 
become manifest. The inarticulate infant, who cannot describe its 
dysphagia, signifies the difficulties in a practical way by vomiting or 
regurgitating. This becomes more pronounced when solid food is 
added to the diet, and it is usually at this stage that the mother seeks 
advice although she may admit that the baby has always been trouble- 
some with its feeds. Boys are more frequently affected than girls. 
The vomiting presents certain characteristic features. Although 
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vai'iablf it) frequency i( always occurs fluritijf a meal, sometimes 
comiiqj; oti after Uk* first few niouthfiilM and llu.'ii the r<.‘st of the feed 
may he taken without (liffieully. At other times it may occur towards 
the cnfl of the meal, Lumpy food may |irecipitale an attack, and 
as the child tjets older it learns to chew its food eanrfully and laboriously. 
Older children do not feel any iiansea before vomilirqr, Untreated 
cases suffer from under-nonrishnieni ; umler-flev'clopmenl may follow, 
On tUioroscopy a mimb<‘r of lesions may Ik- demonstrated altliouftli 
the exact p.'itholojpeal cause is not often rceoipiised. Usinf' thick 
harium a stenosis m;iy he found in llie o■sopha(!:us o})posite the seventh 
thoracic v'crtebra or lower clown .'if the cardia, I’indlay considers the 
stenosis to be a simple narrowiiqj, williout wall ehanjjes, due to a 
developmental defect ; but he points out ih.'it other lesions, sueli as 
a fibrous weli, a libro-niuscular ihiekenitq; or a localised spasm due 
to an inflammatory lesion lyiiijC adjacent, may pi'tiduee exacliy the 
same picture and be indistintpiishable one from the other. A contjenital 
shorlenintj of the ossophafpis dne to ineomjdete development of the 
lower .scfjmenl is not uncommonly ffiuiul, and the herniated ipistric 
pouch is demonstrated when sufficient b.'irium has entered the stomach. 
Sometimes the vomitus contains fresh or .'iltered blood due to the 
onset of oisopluqptis in the stenosed |)otiion. 

Many of these cases resfwnd to jpuitle dilatation willi a soft rubber 
catheter but some re([uire more vi^pM'ous stretehinp with bi)U[jies. 
'J’lie .stenosis may occ.'isiomilly become so <'omple(e that a tcniponiry 
{.pislrostomy or jejunoslomy is required. 'I'he opinion has been 
expre.ssecl that if left ;done the children will prow out of their dfsability. 
While t)ii.s may be Irm* in c.'ise.s with :t .sironp nervous or hysterical 
background if cannot be recommended .-is a principle of trealmeiil. 


'fiiK SiccoN’u Uia.'ADi'; 


Congenital Stenosis. Siingte Strietn/e, - 'I'he ('hild with a neplcclcd 
sleno.sis develops into ;ui undersi/.i-d adolescent with the reputation 
of possessinp a small swallow. As loop as he is jiidiriou.s in Ids did 
he suffers no inconvenience, btil a hidden fruit stone or similar oliject 
may preeipilate a sudden obstruction, 'fhe radiolopical ditipnosis 
in many of the.se ca.ses is straipht forward with (he sliarply-definvd 
narrow .stricture, the sinfioth marpins, ami sometimes a shorteninp 
of the lower sepment with the p.-istric mucosa drawn up llirouf'li the 


hiatus (Fip. 3), 

'fhe impaction of ;i foreipn body stimulates vitjorous secondary 
waves of jKirislalsis, which can produce a sensation of ptiin usually 
fell behind the manuhriiim stenii. 'J'lie radiopraph will show the 
a,‘SOphapuK to he dilated above the .stenosis ; llie walls will Jqjpcsr 
undulalinp with repular waves of peristalsis ; and the foreipn body 
often a pea, will produce a fillinp defect with a .sharp coiivox marpm 
in the column of barium. Foreign bodies which, by virtue of ihcir 
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size or sharp projections, become impacted in a normal (Esophagus 
provide little of special interest and, although they are a frequent 
cause of acute dysphagia, need no further mention. 

The accidental drinking of a corrosive substance occurs not un- 
commonly in this age group and the degree of dysphagia from acute 
oesophagitis may be very severe. On fluoroscopy the oesophagus 
appears tightly contracted and the walls are irregular due to ulceration, 
ceciema and spasm. By rest obtained with a temporary gastrostomy, 
and later, with judicious dilatation, these young patients may show a 
remarkable improvement provided that one avoids forceful measures ; 
but recovery is rarely complete, even in mild cases of corrosion, for it 
is usual to find a simple stricture two or three inches above the 
diaphragm. This is the site at which injury invariably occurs because 
it is here that fluid, passing rapidly down the oesophagus, is momentarily 
held up by muscular contraction. The resulting stricture thus develops 
at a lower level than the congenital stricture — a point which may 
assist in their differentiation. 

Other strictures caused by trauma, the healing of oesophageal 
ulcers, certain infectious fevers, and diseases such as syphilis and 
tuberculosis, present no characteristic radiological features and are 
only mentioned for the sake of completeness. It should be noted, 
however, that tuberculous ulceration of the upper alimentary tract 
is not an uncommon cause of dysphagia in the terminal stages of 
pulmonary tuberculosis, when the clinical picture is usually obvious 
and the lung involvement is immediately seen on screening. 

The Third Decade 

Achalasia. The commonest cause of dysphagia in the third 
decade is achalasia, a disease so well known that only a few radiological 
features will be mentioned. In its earliest stages radiology provides 
evidence in support of the current theory that achalasia is caused by 
a neuro-muscular lesion. Firstly, one finds a spasm affecting a 
segment about one to two centimetres long, at the lower end of the 
oesophagus. This segment involves the cardia and the cardiac ampulla 

or t at part of the oesophagus lying in and below the diaphragmatic 
hiatus. . 

By careful radiology, folds of gastric mucosa can be defined in 
t is segment, and in one case of achalasia Allison ® was able, with 

IS c ip method, to demonstrate that the mucosal junction lay above 
the constricted portion (Fig. 4). 

Secondly, there is a moderate degree of dilatation above the 
constriction extending up as far as the aortic arch — in other words, 
in the segment in which plain muscle is found — but above this level, 
t e i atation is greater (Fig. 5). This is in direct contradiction to 
t e statement that dilatation occurs first at the lower end, which it 
certainly does in cases of stricture. After months of continuous 



i64 


A. S. JOHNSTONE 


distension the lower half enlarges into a uniform sac but the striped 
muscle segment may still remain a little wider than the lower segment. 
When this stage is reached the diaphragm, at the extremes of respirator}' 
excursion, is found to effect a marked alteration in the shape of the 
dilated oesophagus ; an observation which demonstrates the pliability 
of the walls and assists in the differentiation from a neoplasm. 

Thirdly, no normal peristalsis is observed and if primary waves 
are seen in the upper portion they do not pass along the plain muscle 
segment in a normal manner ; for, along 'the borders of the lower 
segment, arc seen small wavy contractions as if the circular fibres 
alone were making an effort to convc}' the bolus. Thickening of the 
muscle wall is generally evident in the radiographs. 

Although dysphagia and nocturnal regurgitation arc the most 
characteristic symptoms, it is surprising to find how many patients 
scarcely notice their difficulty in swallowing. Further, if the crico- 
pharyngeus muscle, acting as an upper sphincter, functions satisfactorily 
they may be free from distressing regurgitations. Instead, the large 

Fig. 1. — Base of tongue (B) — bulging b.ick\v.ards .and downwards as it propels 
the bolus. Epiglottis (E) turned over. 

Fig. 2. — Lipiodol filling the <Esophagc.al “ cul-de-sac.” Note air in stom.ach and 
bowel denoting irachco-ccsophagcal fistula. 

Fig. 3. — Typical congenital steno.sis in .adolescent. Shortening of lower segment. 
Gastric mucosa seen passing through the oesophageal hiatus. 

Fig. 4. — Early stage of achal.asia. Gastric mucosa seen in narrowed segment. 

Fig. 5. — Early stage in achalasia. Note the .serrated outline due to small, irregular 
contractions : wide dilatation of upper segment : thickening of the wall. 

Fig. 6 . — Shadow on right of mcdi.astinum caused by dilated oesophagus. Bi-lateral 
atelectasis of the lower lobes with bronchiectasis. 

cesophagus may cause other complications such as atelectasis of lung 
with bronchiectasis, affecting particularly the lower lobes ; or pressure 
on the heart may give rise to cardio-vascular attacks sometimes 
terminating in sudden death. 

It is well to bear in mind that whenever an opacity, usually with 
a smooth convex border but sometimes nodular, is seen to encroach 
on the lung fields from the right border of the sternum, a dilated 
cesophagus should be suspected. Extension to the left in the superior 
mediastinum is prevented by the descending aorta and the opacity 
curves outwards over the right hilum. It may project beyond the 
right , border of the heart, and it is not uncommon to find a nodular 
shadow in the right cardiophrenic angle when the oesophagus p 
kinked. If a leading question brings an admission of slight dysphagia 
of long standing, then the diagnosis of achalasia can usually be made 
with confidence (Fig. 6). 

Treatment by octyl nitrite has produced some remarkable results 
in children. Our experience is at present very limited but the drug 
has not been effective in all cases, and therefore, the claim that it 
can be used to differentiate between simple spasm and achalasia appears 
unfounded. Whatever the form of treatment a word of warning must 
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be given to those who expect to see a remarkable radiological improve- 
ment. The reduction in size of the oesophagus may be quite small 
and is in no way comparable with the improvement felt by the patient. 
However, the earlier treatment is begun the greater the improvement 
because muscle degeneration and fibrosis will not have occurred to 
any extent. 


The Fourth and Fifth Decades 

Post-cricoid Web . — In this group we find dysphagia occurring in ■ 
middle-aged women suffering from anaemia of the hypochromic, 
microcytic type. The signs of the Paterson-Brown Kelly and 
Plummer-Vinson syndrome, with fissured lips, sore tongue, koilionychia, 
splenomegaly and achlorhydria may be present and any one of these 
should forewarn the radiologist to pay special attention to the post- 
cricoid region.®’ ®“ 

It is interesting to recall that Vinson considered the dysphagia 
to be hysterical ; Brown Kelly favoured spasm ; while Paterson 
suggested that a web might exist as well as spasm. On endoscopy 

Fig. 7. — Shelf-like defect itv barium column produced by web. 

Fig. 8. — Peptic ulcer of oesophagus. Crater seen in narrowed segment with dilated 
(Esophagus above and gastric pouch below. (Semi-erect position.) 

Fig. 9. — Irregular contractions of circular fibres producing “ functional diverticula.” 

Figs. 10 and ii. — Filling defect produced by simple tumour. Note ring shadow : 
lobulation : smooth external surface. 

Fig. 12. — (Esophagus displaced anteriorly by rudimentary left aortic arch. 


the spasm is readily appreciated and those who have seen webs 
stretching partially across the lumen have drawn attention to the 
absence of bleeding after their rupture, a feature which may have 
led to insufficient appreciation of their significance. Careful 
fluoroscopy may reveal two things— a spasm at the upper end of the 
oesophagus and a web. The first, a narrowing in the post-cricoid 
region about one to two centimetres long, is seen in the antero-posterior 
view. It appears to be caused partly by contraction of the lower 
fibres of crico-pharyngeus and partly by the terminal bundles of the 
muscularis propria of the oesophagus. 

The second is a small projection from the anterior wall which, 
as it becomes bigger, juts out into the column of barium like a thin 
shelf. The webs may be multiple and are commonly situated in the 
post-cricoid area but may be found at a lower level (Fig. 7). 

^ The formation and structure of a web is debatable because, if it 
arises from fibrosis it is difficult to explain how it will disappear on 
iron therapy alone. Degenerative changes in the mucosa occur with 
iron deficiency and it is possible that, in conjunction with post-cricoid 
spasm, thin films of desquamating tissue may collect to form a web. 
The administration of iron, restoring the mucosa to normal, may 
lead to the relief of spasm and disappearance of the web. One 
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argument against this explanation is that webs have been found at 
levels quite remote from the post-cricoid group of muscles. 

Sometimes a thicker shelf is seen to project from the posterior 
wall and this is due to a contraction of the circular fibres of the crico- 
pharyngeus muscle and is considered to be non-pathological. When, 
however, the barium is held up by a diaphragm which appears to 
be a combination of both web and crico-pharyngcus muscle, a more 
serious view should be taken for it is possible that malignancy may 
have supervened. This complication is well recognised but one must 
not forget that the rest of the oesophagus and stomach must be included 
in the examination, for in one of our cases cancer of the pylorus was 
found at the same time. It is a wise practice to submit all cases to 
oesophagoscopy so that not only can malignant disease be excluded 
but, at the same time, the affected area is dilated giving more rapid 
relief than is obtained by iron alone. 

The Fifth to Seventh Decades 

Peptic Ulceration of the (Esophagus and Partial Thoracic Stomach. 
— Peptic ulceration of the ccsophagus, perhaps the most interesting 
disease in this series, occurs almost equally in men and women, and 
70 per cent, of our cases arc found in this age group. Except for a 
large series published by Jackson " in 1929, this lesion was a rarity 
until Briggs, Dick and Hurst ^ described eight cases which they found 
associated with congenital short ccsophagus and partial thoracic 
stomach. Clerf and Manges ” were probably the first to record this 
combination of lesions, but their work has passed unrecognised because 
the title of their paper made no reference to peptic ulceration. 

In five years the Thoracic Surgerj* Department in Leeds has 
collected records of fifty cases (including oesophagitis) a figure which 
becomes of great significance when, as Allison has pointed out, 
during the same period only fifty cases of carcinoma of the lower end 
of the oesophagus were found. These figures show that the disease 
is not uncommon although the incidence may vary in different parts 
of the country. Its recognition finally depends on oesophagoscopy 
but one can make a reasonably accurate diagnosis on a careful history 
and radiological examination. 

In our cases the outstanding feature has been dysphagia. The 
patient, probably a well-nourished individual of the hypersthenic 
build, will complain that food seems to stick behind the xiphisternum 
causing pain which may be relieved by eructation or even vomiting. 
The pain comes on suddenly and often follows the taking of hot, 
spicy, hard or bulky food. It may become so severe that fluids 
cannot be swallowed without discomfort. The degree of obstruction 
varies and may at times, be complete. 

Another pain is felt in the epigastrium sometimes striking through 
to between the shoulders, and this may come on half to one hour after 
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food. It is aggravated by bending forwards or lying on the right 
side at night, ' This pain may be severe, or no worse than heartburn. 
Many cases give a history of previous gastric ulcer, duodenal ulcer 
or cholecystitis, and the symptomatology may be confused with the 
co-existence of these diseases. Haematemesis can occur and may be 
severe. 

On »‘examinatidn, the well-nourished appearance, in contrast to 
the patient with cancer, is most striking. The radiological diagnosis 
is based on finding certain changes at the lower end of the oesophagus 
and a gastric pouch above the diaphragm. Briefly, these changes 
include a stricture from one to six centimetres long, found usually 
rhidway beUveen the diaphragm and the bifurcation of the trachea. 
Above, the oesophagus is a little dilated and tapers fairly abruptly 
into the stricture. The mucosa shows irregularity due to oesophagitis, 
or even leucoplakia, and an ulcer niche may project from the stricture. 
Immediately below the stenosis the lumen expands, and a wide pouch, 
lined by gastric mucosa, can be demonstrated if a sufficient quantity 
of barium . passes through to fill this pouch in the supine position 

(Fig- 8)- 

If it is possible to carry out a test meal investigation, hyperacidity 
will be found in the majority of cases (Dick and Hurst 

On ossophagoscopy two types of ulceration may be found after 
dilating the stenosis. One is a deep, circumscribed ulcer with a 
crater which shows on the radiograph ; the other is an extensive 
superficial ulceration with a firm lower margin within one centimetre of 
the cardia, and an irregular upper margin with red areas of granulation 
tissue interspersed with thin white processes of epithelium ; areas of 
more chronic ulceration are mingled with areas of healing. The 
final diagnosis must rest on cesophagoscopy and biopsy. 

./Etiologically the disease is of great interest for it embodies physio- 
logical and anatomical problems as well as the general theories of 
peptic ulceration. Reviewing the pathogenesis we find that there is 
some^ structural abnormality which allows free regurgitation of acid 
gastric juice and pepsin into the oesophagus. There seems, in addition, 
to be a constitutional liability to hyperchlorhydria and perhaps an 
ulcer diathesis. It is well recognised that the constant bathing of 
^ j jejunum with free hydrochloric acid and pepsin 

ulceration and the same process occurs in the oesophagus, 
s ets o heterotopic gastric mucosa, commonly found in the post- 
tricoi area or just above the cardia, are considered to be of setiological 
importance. Dick and Hurst suggested that in cases of peptic 
u ceration without a hiatus hernia, free acid, secreted by these islets, 
mig^ t CO ect above the cardia in sufficient quantity to cause ulceration ; 

ut It seems only reasonable to suppose that any acid arising from such 
a sma source would be quickly neutralised by saliva. In all our 
cases a hiatus hernia was present, a point of interest when Jackson 
reported that in none of his eighty-eight cases, of which only twenty-one 
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had active ulcers, was there any abnormality of the cardia. Oral and 
dental sepsis may be contributory factors, ijut their importance has 
been exaggerated and it is possible that poor mastication and ill-fitting 
dentures may exert a more harmful influence. There is no doubt 
that the most important factor is the structural abnormality which 
allows free regurgitation into the oesophagus. Hurst and his colleagues 
stated that the short oesophagus and partial thoracic stomach were 
congenital defects which led to regurgitation of gastric contents, 
because the cardiac sphincter — a structure which exists physiologically 
if not anatomically — lies above the diaphragm and has no longer the 
support of the diaphragmatic pinchcock. Further, its position at the 
apex of the fundus nullifies any valve-like action which might exist 
by virtue of the oblique insertion into the lesser curv'ature of the 
stomach. In consequence, any increase in pressure in the upper 


abdomen, brought about by stooping or lying down, easily overcomes 
the cardiac sphincter and gastric juice regurgitates into the oesophagus. 

Allison ct al? considered that in the majority of their cases the 
cesophageal shortening was acquired, a view supported by Harrington 
who contends that congenital short msophagus is a rare condition 
while hiatus hernia, in elderly people, is relatively common. It is 
important to recall that the exact location of the cardia is by no means 
settled. Since the work of Arnold^- in 1835 many opinions have 
been expressed as to whether there arc two pouches at the lower end 
of the oesophagus — the ampulla phrenica and the ampulla cardiaca — 
and, if so, which represents the fore-stomach of some herbivorous 
animals. Exact interpretation of the radiological evidence is not 
yet forthcoming, but we believe that the junction of the mucosa, 
although irregular, takes place at a higher level than is generally 
appreciated and that the infra-diaphragmatic portion of the oesophagus 
appears, by its behaviour, to be allied more closely to the stomach 
than to the rest of the oesophagus. If these suppositions are correct 


the cardia will be situated at or near to the diaphragm. 

It is logical to assume that considerable laxity of structures at the 
diaphragmatic hiatus must be present to facilitate respiratory movement 
and distension of the oesophagus. Findlay and Brown Kelly iti 
1931 described a hernia of the cardia through the diaphragmatic 
hiatus as a normal physiological process in children. This ® 
range of movement is not observed so readily in the young adut 
but, as old age approaches, particularly in the hypersthenic type, 
intra-abdominal pressure increases with adiposity, muscle tone at the 
diaphragm is lowered and on lying down the cardiac ampulla herniates 
through the hiatus. This is the pulsion type of hernia, known also 
as hiatal insufficiency. The stage has now been reached when the 
structural changes allow free regurgitation, and if inflammation witr 
peptic ulceration in the lower oesophagus follows, then local spasm 
occurs which affects both the circular and the longitudinal muscle 
fibres. The segment thus becomes narrowed and shortened and the 
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plentiful elastic tissue will tend to maintain the deformity. Unless 
resolution occurs rapidly the resulting fibrosis will ensure that the 
changes are permanent, making the gastric hernia irreducible and 
radiologically indistinguishable from a congenital shortening. 

We have observed a series of such changes in an infant which gives 
considerable support to our hypothesis relating to the adult. 

In the early stages of this condition the medical treatment is aimed 
at resting the oesophagus and preventing regurgitation. The patient 
should sit up as much as possible and sleep with the head of the bed 
elevated by blocks. The diet and medicines should be similar to those 
given in the treatment of gastric or duodenal ulceration, except that 
the meals must be infrequent rather than small and frequent. Only 
• fluids are advised at first and care should be taken to avoid extremes 
of heat and cold. Dick and Hurst reconamend atropine and olive oil 
before the meal, and a good drink of water after the meal to clear 
away food debris. Alkalies are given at regular intervals and the 
sucking of bismuth lozenges is advised. 

If the dysphagia is marked careful dilatation under direct vision 
will give immediate benefit, but recurrence must be expected unless 
the inflammatory condition improves. If the case proves intractible 
a jejunostomy or gastrostomy and, ultimately, excision of the affected 
area will have to be considered. 

The Sixth Decade 

Pharyngeal Diverticulum . — It is generally in a man over sixty 
that we find a pharyngeal diverticulum, an abnormality readily and 
prettily diagnosed by radiology but rarely recognised clinically. A 
possible reason for this may be that the patients do not express them- 
selves clearly as to how and where their dysphagia affects them. In 
the early stages it seems that the crico-pharyngeus muscle fails to 
relax properly during swallowing and this causes a feeling of obstruction 
in the lower part of the neck. At this stage, the pouch, developing 
tlmough a weak spot in the posterior pharyngeal wall, is so small 
that there is neither retention nor regurgitation of food. The radio- 
ogica ^pearances, however, are quite distinct and a small diverticulum 
m w ic barium will lodge for a short time, is found lying between 
^ bundles ^the oblique and circular fibres of crico-pharyngeus. 

e lyerticulum grows but for some time it can be emptied by vigorous 
• ^^hionary efforts. Eventually it gets so big and the channel 
\ ^ oesophagus becomes so distorted that it is only with difficulty 
t at 00 can be swallowed. Fluid and food remain in the pouch 
causing iscomfort and salivation until the patient obtains relief by 
orcmg t e contents back into the mouth. So, in the late stages, the 
patients complain mostly of the exhaustive efforts at swallowing which 
are required to get food down, and that fluids may cause more trouble 
t an so ids. They are compelled to regurgitate their food and when 
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it returns they may recognise undigested remnants of a meal taken, 
perhaps, some days previously. 

The neck may look full but one docs not often get a history of a 
swelling following meals. A large pouch always contains food and 
fluid, and can be recognised immediately by the fluid level lying just 
anterior to the sixth or seventh cervical vertebrai. Surgical treatment 
of these cases by one-stage operation is eminently satisfactory, but 
they should be carefully watched, and any tendency to recurrence 
may be avoided by dilatation of the crico-pharyngeal region through 
the CESOphagoscopc. 

Traction — Pulsion-Traction Diverticula. — The ordinar)' small 
traction or pulsion-traction diverticula do not give rise to symptoms, 
and in none of three cases of large congenital diverticula in the lower 
half of the oesophagus was there any complaint of dysphagia. 

Tertiary Contractions zvith Functional Diverticula. — An unusual 
condition, recently described by Templeton as “ tertiarj' contractions 
of the oesophagus with functional diverticula,” may cause difficulty 
in swallowing. This interesting lesion affects elderly men and is 
recognised by abnormal contractions of the circular muscle of the 
lower half of the oesophagus set up by swallowing. 

One patient, a man of 66, complained that he was unable to 
swallow either solids of fluids. He said the dysphagia was of sudden 
onset and he felt an obstruction behind the manubrium sterni. The 
condition remained for three days when it suddenly disappeared after 
taking a drink of water. He had suffered a similar attack eleven 
months previously. When examined with barium emulsion the upper 
segment of the oesophagus appeared normal, but, as the barium filled 
the middle and lower segments, it appeared twisted into knots. The 
term corkscrew oesophagus has been applied to it in several countries 
and this will, without doubt, gain acceptance here. There was very 
little muscular activity but the spasms made the loculations stand 
out like diverticula (Fig. 9). In this case, which has been examined 
on several occasions over a period of almost a year, the deformities 
have remained constant, but true diverticula may eventually form. 
On endoscopy, Allison found the mucous membrane thrown into 
loose folds, but no other abnormality. 

In another man very active contraction of the circular muscle 
segments was observed after each mouthful and these continued until 
the lumen was almost dear of barium, when the oesophagus resumed 
a normal appearance. 

It is evident that a neuro-muscular disorder is present and one 
explanation is that contraction occurs in alternate segments of circular 
muscle so that the intervening portions bulge out like diverticula. 
Similar changes are said to be found in Parkinson’s disease but this 
has not yet been confirmed. Milder cases causing no dysphagia are 
found and these resemble the irregular contractions described m 
achalasia. 
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Vallemdar Dysphagia . — The term vallecular dysphagia was 
used to describe cases in which no abnormality could be found other 
than a delay in emptying the valleculse. Barium often lodges for 
quite an appreciable time in the vallecute and it is difficult to determine 
when such a condition becomes pathological. 

Welin recorded five cases of dysphagia, accompanied by a feeling 
of a foreign body in the throat, in which the only abnormal finding 
was the slow, jerky return of the epiglottis to the erect position after 
swallowing. I have observed two similar cases, but again, there is 
considerable variation in the normal subject, and it is difficult to assess 
the significance of such an observation. A study of this region,^’ 
however, provides us with ample evidence that the physiologists’ 
conception of the epiglottis turning over to protect the laryngeal 
aditus is quite ^rue, and although, very occasionally, one sees the 
epiglottis remain upright, Barclay’s theory cannot be substantiated 

(Fig- I)- 

Benign Tuynours . — Benign tumours of the oesophagus are 
almost too rare to be included in this series, but they present certain 
characteristic features which, if correctly appreciated, may avoid a 
disastrous error in diagnosis. Of the tumours described, the leiomyoma 
and fibroma predominate. They are slow growing, often lobulated 
and tend to remain submucosal. Clinically they cause dysphagia, 
substernal pain, often eased by regurgitations and, at times, vomiting. 
The onset of symptoms is so gradual that some years may elapse 
before the patient seeks advice, but during this period no significant 
loss of weight will have been noticed. . The principal radiological 
feature is the finding of a soft-tissue mass, which projects into the 
lumen of the oesophagus, diverting and sometimes forking the stream 
of barium. The lobular shape of the tumour, jutting into the lumen, 
may be evident, but the surfaces appear smooth and the mucosa 
appears intact. Traces of the normal folds may be seen at the upper 
and lower margins, spreading out and flattening as they pass over the 
mass. At the lower margin the folds converge on to a ring shadow 
which denotes the infolding of the mucosa at the junction of the 
tumour and the normal wall. The external border of the soft-tissue 
mass is smooth and merges imperceptibly into the oesophageal walls 
above and below (Figs. 10 and ii). In one case examined by us, 
the tumour, arising near the cardia, had caused so much dilatation 
and kinking that a diagnosis of achalasia was made. 

Nervous^ Lesions. ^A group of diseases, such as bulbar paralysis, 
botulism, diphtheria and myasthenia gravis, may bring about dysphagia 
by paralysing one or more of the muscles of deglutition or by causing 
loss^ of sensation. These cases are rarely seen and examination with 
barium is not recommended because it only adds to the risk of aspiration 
pneumonia. It is of interest, however, to record that in the only 
case of bulbar paralysis examined by us the barium emulsion, despite 
the complete absence of any swallowing movements, trickled down 
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the lateral channels into the oesophagus and none entered the larynx. 

Extrinsic Pressure jrovi Cardio- Vascular Causes . — Dysphagia due 
to extrinsic pressure on the oesophagus is so frequently discovered that 
the possible causes arc too numerous to discuss here. There is, however, 
one rarity which might be mentioned on account of its embryological 
interest. When the aorta develops from the right primitive arch 
instead of the left, the rudiment of the left arch may project like a 
diverticulum behind the oesophagus, displacing it forwards (Fig. 12). 
This may not give rise to any symptoms until, perhaps with senescence, 
atheromatous changes kink the oesophagus sufficiently to cause 
dysphagia. 

In conclusion, it is worth mentioning how often one sees the 
oesophagus not only kinked by adhesions to a dense atheromatous 
aorta, but pounded between it and a big, heaving left ventricle ; that 
such patients so infrequently complain of dysphagia is a great 
testimonial to the resilience and versatility of the oesophagus. 
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THE EXPERIENCES OF AN OTOLOGIST ON 
ACTIVE SERVICE * 


By J. P. STEWART, M.D., F.R.C.S.E. 

I HAVE chosen as the subject for this lecture “ The Experiences of an 
Otologist on Active Service ” because those experiences will help to 
give you an idea of the extent of the ear, nose and throat services 
that were made available to the Army, and also of the life of an otologist. 
They were, I suppose, very similar to those of the greater number of 
otologists. 

General 

An otologist in the Army is the official designation for an ear, 
nose and throat specialist and not, as the name suggests, for purely 
an ear specialist. 

What were the qualities required for such a position ? One had 
to become adjusted to new surroundings, new ways of living and to 
a lesser extent, new ways of thinking, therefore it was essential that 
one should be adaptable. Again, a new discipline had entered our 
lives, which at times, especially to the senior man, was irksome, so a 
sense of humour was also very necessary. Initiative too was required. 

The equipment for an ear, nose and throat department was 
generous and well thought out. The sets of instruments at the 
beginning of the war were, it seemed, on too generous a scale. Later 
they were much cut down yet always remained sufficient. They were 
of the finest quality and workmanship, of stainless steel and far 
above the standard of those used in the Canadian hospitals. Very 
practical endoscopic sets were held by those hospitals placed in 
strategic positions and, when possible, were placed in the charge of 
an experienced endoscopist. 

The ear, nose and throat cases were kept together and special 
• wards were made available for them. The number of beds depended 
on the demand. Generally 50 beds were allocated to a busy clinic, 
but in the B.L.A. the clinic, of which I was in charge, maintained 
100 beds for this speciality. I would point out that a larger number 
of beds is required in the Army than in civilian hospital practice owing 
to waiting lists for admission being impracticable because of the 
mobility of the troops ; whether it is possible for the soldier to be 
released from his duties ; and also on account of the difficulties of 
transport and communications. This perhaps applied more to 
conditions^ in the field. For these reasons I scrapped any waiting 
list to which I fell heir, and ^Yas able to maintain an efficient service 
without one. 
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The nursing staff of an ear, nose and throat department consisted 
of two fully trained sisters in charge of the ward, with a number of 
nursing orderlies, while a senior V.A.D. nurse and stenographer 
assisted in the out-patient department. The patients were well looked 
after. Their bed linen was always clean and their food plentiful, 
of first-class quality, and scrv^cd hot. 1 made a point of visiting the 
ward kitchen when dinners arrived from the central cookhouse so 
I speak from personal experience, and I may mention that during 
all my time in the Army I never had one complaint from a patient 
concerning the quality or quantity of his food. 

The t^fpe of case encountered depended very largely on geographical 
position and upon whether or not active hostilities were in progress. 
In the United Kingdom the work was largely routine and ver\' similar 
to that carried out in civil hospital practice. In the East one ran 
across many cases of interest. In Persia I saw two cases of Rhino- 
sporidiosis, several of leprosy, and a number suffering from nerv'e 
deafness which occurred as one of the early symptoms in typhus. 
The actual war casualties were intensely interesting and presented 
many an anatomical problem. 

As regards the incidence of ear, nose and throat cases, I have 
taken a series of 5676 cases and found tliat they comprised 2865 
(approximately 50 per cent.) diseases of the car, 1861 (approximately 
33 per cent.) diseases of the nose and 950 (approximately 1 7 per cent.) 
throat cases. In looking at these figures it will be seen that the ear 
cases totalled half the whole number of the scries and it might be 
justifiably concluded from this that the examination of the ears on 
recruitment should have been more carefully done, as a large number 
were due to chronic suppuration of the middle car spaces. A proportion 
of them therefore should have been rejected. 

I have divided this lecture somewhat arbitrarily into three phases. 
The first phase will deal with the period from mobilisation to the 
fall of France, the second, from that catastrophe to the time of my 
return from the East, and the third, will recount my experiences m 
a static military hospital and in the B.L.A. up to the time of 
demobilisation. 


The First Phase 

On Thursday, 31st August 1939, I had been operating in the 
country and on my way home, passing through a village, I caught 
sight of a newspaper poster outside a small shop on which was 
emblazoned “ General Mobilisation.” I knew then that my civilian 
activities would cease and I speculated on how long the war would 
possibly last, and tried to imagine the changes \vhich were about to 
occur in my hitherto ordered life. On my return home mobilisation 
papers were awaiting me and you can imagine the rush of closing 
down a busy practice, packing up, and journeying to the extreine 
south of England all in the space of twenty-four hours. On arrival at 
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my mobilisation centre at Tidworth there was inevitable confusion, 
in a mess, built to accommodate in peace time some dozen officers 
at most, where well over a hundred had suddenly arrived. We got 
sorted out eventually, although it was lucky to have even a stretcher 
to sleep on ! The first few days were extremely trying as it was a 
matter of killing time, and one could not venture far from the barracks 
as movement orders were rapidly coming in. The art of killing time 
is a highly specialised one and difficult to acquire — fortunately I had 
to do very little of it. At the end of my first week I was asked to 
take on the duties of otologist at Tidworth Military Hospital until 
my Unit was ready to go abroad. The work was largely similar 
to that which I had just left — more or less routine. The physical 
standard of the troops at the beginning of the war was very high 
and the work was therefore mainly seasonal. The large number of 
cases of otitis externa and chronic suppuration' of the middle ear, 
which were to loom so largely in the succeeding years, were as yet 
few. A certain number of retired officers now re-employed had to 
be weeded out. One particular case comes to mind. This was a 
rather elderly-looking man, an R.T.O. who was sent to me rather 
urgently on account of hardness of hearing. Apparently he was 
experiencing some difficulty on the telephone. He had been ordered 
by telephone, to send a train to some place in the West of England 
and just failed to pick up the location. In his anxiety to conceal his 
deafness he guessed it to be Southampton — a common destination 
in these early days— a rather unfortunate guess, and I’m afraid that 
was the end of his career in transportation.' 

The afternoons were devoted to general training — ^route marches, 
gas-mask drill, lectures, etc., and in fact, most things that are calculated 
to turn a doctor into a soldier. This was where a sense of humour 
was needed. Still, morale was high and we were only awaiting the 
day to go abroad. 

We landed at Cherbourg about the middle of January 1940 and 
proceeded to Rouen to open a hospital there. We were a 1200-bedded 
hospital and rather unfortunately the medical and the surgical sides 
were accommodated in two different places some little distance apart. 
The surgical component and the administrative side stayed together 
and this part of the hospital was sited in an old chateau standing in 
extensive grounds. Most of the wards were under canvas and my 
own department was housed in a marquee adjoining that of the eye 
epartment with a central separate portion used as a common waiting- 
room or the two departments. It is extraordinary how one can 
improvise. I soon had a spacious and lavishly fitted up examination 
room my dark room for transillumination was made of packing 
^ large black curtain over its entrance, and served most 
e ^ cient y. Cases soon arrived and we became very busy mostly 
wit 1 routine .work, as active fighting had not yet broken out. There 
v.ere two operating theatres housed in the chateau. One of them 
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was set up in the large kitchen of this building. The massive range 
was boarded up in such a way that its top provided an ideal instrument 
table. The floor was already tiled, and when the Royal Engineers 
had fitted it out with modern electric lighting (some parts had even 
concealed lighting), put in washhand basins and painted it in a restful 
green shade, we all thought it could hold its own with any theatre 
in a peacetime hospital. An adjoining smaller kitchen served as an 
anaesthetic room. I was privileged to perform the first operation in 
the hospital — a radical mastoid in a case of an acute exacerbation of 
a chronic suppuration of the middle car. 

Soon after this, the storm burst and, alas for our high hopes, this 
fine hospital which we had all worked so hard to establish, from then 
on functioned as an advanced dressing station. We received casualties 
from the Somme, many from the gallant 51st Division. Ear, nose 
and throat work ceased, of course, and I worked as a general surgeon 
in charge of one of the surgical teams. I must admit I felt somewhat 
nervous as to what cases were coming my way, and it was with 
considerable trepidation that I tackled a case of complete rupture 
of the transverse colon due to blast injury'. However, I had as my 
assistant the pathologist, a breezy Irishman who alwaj’S complained j 
that my incisions were too small and urged that at least a modified 
symphysis menti to symphysis pubis incision would give better access ! 
The serious cases were retained for twenty-four hours while the less 
serious ones were only kept until the next ambulance convoy left — 
a matter of a few hours at most. Blood for transfusion was mostly 
obtained from the personnel of our unit as very little reached us from 
the blood bank. This I considered a very bad practice as all these 
men were working extremely hard, and it was only a matter of time 
before the unit was bled white. I also thousht then that blood 
transfusions were given too readily. 

I shall never forget the sight that met my eyes one early morning, 
when, after a rather exhausting night of operating, I threw open 
the theatre window to inhale the lovely morning air and gazed out 
on spacious lawns covered with beds occupied by casualties — so many 
were coming to us that we had no room for them under cover. One 
afternoon shortly after this the Area Commandant looked in at the 
hospital to inform us that he was moving his Headquarters rather 
hurriedly and advised us to evacuate all our patients without delay 
and close our hospital, as the Boche were in the immediate vicinity. 
Fortunately we had anticipated this move and had kept our bed- 
patients down to a bare minimum so that we were able to evacuate 
all our remaining cases with the exception of a very few who were 
too ill to move. When this had been accomplished we ourselves got 
under way and after a somewhat exciting trip to the south-west coast 
of France we embarked at St Nazaire on 17th June and reached 
Falmouth shortly after. 
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The Second Phase 

After our arrival in the United Kingdom from France, things 
•were rather disorganised from the hospital point of. view. Many 
hospitals from the B.E.F. had arrived back without equipment, and 
a breathing space was required in which to re-equip and generally 
sort out the tangle. Some of these hospitals were called upon to 
send out officers on temporary duties. This was rather welcomed, 
and in due course my turn came and I was posted as a Regimental 
Medical Officer to an A.A. Training Regiment. 1 stayed there for 
two months and a very happy and instructive time I spent with them. 
I was of course especially interested in the ear, nose and throat cases 
of which there was quite a number. I was able when necessary to 
carry out surgical treatment at the local E.M.S. hospital through 
the courtesy of Mr R. L. Stewart who was surgeon-in-chief. In 
my spare time I did a number of civilian ear, nose and throat cases at 
the Dunfermline and West Fife Hospital. After this bus-man’s 
holiday I was instructed to join a general hospital in the North-West of 
England as otologist. The buildings occupied by this hospital had 
been used as a training college for female teachers. They made an 
ideal hospital with the large class-rooms converted into well-ventilated 
wards. The hospital was a busy one and situated at a key point. 
When I took , over, the ear, nose and throat department had not been 
functioning very long and became steadily busier as time went on. 
In the space of seventeen months I saw 2729 new cases and performed 
667 operations. Hospitals were constantly forming in our buildings 
and I had the good fortune to have with me for a time two ear, nose 
and throat colleagues, R. R; Simpson of Hull Royal Infirmary and 
W. Daggett of King’s College Hospital with whom an interchange 
of views and ideas on cases was most profitable. The hospital was a 
progressive one and joint clinical meetings with the local civil 
practitioners were held at regular intervals. Our services were called 
upon to see and operate on patients in the local civil hospital. The 
air blitz was then at its height and we relieved the visiting specialists 
to^ enable them to devote their full energies to their own hospitals in 
Liverpool which was at that time taking severe punishment. I devoted 
a c^lain amount of time to research and published, in association 
wit t e bacteriologist, Austin Nimmo Smith, a paper on observations 
an treatment of Vincent s Infection of the Tonsils. I also investigated 
rom every angle a series of 100 cases of otitis externa — a condition 
which was becoming increasingly common. 

In May 1942 our orders arrived to proceed to the East. The 
ospita continued to function until a week or two before embarkation, 
e voyage to Suez via Capetown occupied the best part of two 
mont s an should like to mention that the kindness we received 
rom t e people of Capetown was almost unbelievable. During the 
journe} we kept fit wth physical training and deck games. Lectures 
VOL. LlII. NO. 4 
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by the specialists were given each clay to the hospital staff while the 
other ranks also received regular talks of instruction. To illustrate 
the varied life of an otologist — I was appointed Medical Officer to a 
series of boxing contests held on the troopship. I had a verj' fine 
scat at the ringside, at times unpleasantly near to the boxers, and 
attended to the injured and the knock-outs. On arrival in Egypt we 
went to Quassasin on the banks of Sweet-water Canal — I have often 
wondered why it was called Sweet-water Canal as the natives performed 
every conceivable office of nature into it. The hospital was held in 
reserve, and after the El Alamcin show we received orders for Persia, 
as the German drive through the Caucasus was threatening that 
country. But for the epic defence of Stalingrad, war must inevitably 
have overtaken that land. We embarked again at Suez and dis- 
embarked at Basra, spending some little time in camp on the desert 
about fifteen miles from that port. I was fortunate in missing most 
of this trying, scorching time of waiting because 1 was posted for 
temporary^ work in a combined general hospital (partly made up of 
LM.S. and partly R.A.M.C.) at Ahwaz, a small oil and garrison 
Persian town situated at the base of the foothills at some distance 
from the coast, with a day temperature of 130° F. I was then sent 
as Senior Medical Officer in charge of a large party of Polish civilian 
refugees, in transit from Russia to Mombassa, during their sea voyage 
to India. Again one had to be adaptable as my services were sought 
for cases as widely diverse as trachoma (of which there were many) 
and those of obstetrics. I left the refugees at Karachi and while 
awaiting a passage back to Iraq, was attached to the British General 
Hospital at Karachi where I did some general surgery for a week or two. 

I arrived back in Basra in time to join my hospital which was 
just about to proceed to Teheran. After a journey by road through 
mountain passes terrifying in their grandeur, we reached Teheran 
and took over a partially finished hospital which was being built by 
the Germans for the Persian Government. It was an extremely 
modern building embodying all the latest improvements in hospital 
planning, and was capable of accommodating 600 beds along with 
the administrative offices and Sisters’ Home. The male permanent 
staff were under canvas, and as Teheran is 4000 feet up, liHng conditions 
in a rather severe winter were not comfortable and heating was very 
inadequate. There was a block in the hospital building which 
contained six operating theatres of the latest design. I was allotted 
one of those for my special work. Immediately adjoining it was the 
ear, nose and throat ward of some 40 beds and my out-patient 
department. It made an ideal ear, nose and throat unit. Additional 
beds for my patients were located in the spacious hospital compound 
where another 400 beds were housed under canvas. Some hundreds 
of yards away was a Convalescent Camp, so that it was easy fo<^ 
patients discharged there to attend my department for continuation 
of treatment. During my stay in Teheran I saw 967 
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performed 220 operations, and carried out an investigation on the 
operative treatment of acute tonsillitis on a series of 50 cases. These 
patients at the time of operation were only just recovering from an 
acute attack of tonsillitis and were unfit for discharge from hospital. 
The time taken for the patient to recover from his operation was 
almost the same, in some cases shorter, as if he had been treated along 
conservative lines. In addition to duties in my own hospital I attended 
and operated on ear, nose and throat cases in a Combined General 
Hospital wholly under canvas, and in an Indian General Hospital 
accommodated in part of the Skoda small arms factory and utilised 
almost wholly for Polish civilian refugees. During the typhus epidemic 
which raged in Teheran in the late spring of 1943 the Combined 
General Hospital, there was loaned temporarily to the Persian 
Government for the reception and nursing of the civilian typhus cases. 
I examined quite a number of those typhus cases who had also urgent 
ear, nose and throat complications. .1 was able to make a tour of the 
Teheran civil hospitals and was much impressed by their buildings 
and equipment, again of course of German origin. I was not impressed, 
however, by the staffs of those hospitals even though some had been 
trained in hospitals on the continent. Their standard of work was 
low and rather crude. I happened into one ward where a poor patient 
had been having an amoebic abscess of his liver evacuated. A crowd 
of white-coated medicos surrounded the bed of the unwilling and 
struggling patient and some of them were even standing on the patient’s 
bed, whether to keep him from hitting the ceiling or to obtain a good 
vantage point, I know not. I saw many cases of very advanced 
untreated malignant disease which had only just been admitted to 
hospital for treatment. Tertiary syphilitic cases with magnificent 
gummatous lesions were also multitudinous. At one teaching hospital 
at which our procession of cars drew up, I saw a young lad of some 
16 years (a bundle of rags and covered with flies) lying under a bush. 
He had barely enough strength to occasionally raise his arms to 
brush the flies off his face. After our tour of the hospital I noticed 
two ospital orderlies carry this poor wretch off to some outhouse, 
or more h e y to some spot just out of our sight. An Armenian 
octor w o acted as our guide told me that this lad had been lying 
, ere or t e ast two days and it was only because Europeans were 
visiting t e ospital that they had removed him as they thought we 

j- ^ 'vrong impression. Otherwise he would have been left 
to die where he was ! 


I did, however, come across Max Mayer of international reputation, 
onn^ y pro essor of ear, nose and throat at Wiirtemburg, later at 
stanbul, now professor of that speciality at Teheran University. He 
recene me very cordially and I spent a most interesting time with 
im going ot'ct IS microscopical slides of many rare and unique 
pecimens. had the opportunity of visiting the Faculty of 

e icine at e eran University — again a glorious modern, edifice 
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with de htxc lecture theatres and laboratories. Apart from the morbid 
anatomy and bacteriological sections, which appeared to be turning 
out good work, I was not impressed by the knov/lcdge of the systematic 
teaching staff. To be fair, however, we must not forget that this is 
a country only just emerging from mcdiseval times and not therefore 
to be judged too harshly. 

With the turn of the tide of war Paiforce' was radically reduced, 
and as our hospital was no longer required, we retraced our steps to 
Egypt. This time we went overland through Iraq, Transjordan and 
Palestine to fetch up at a Transit Camp at Ikingi, just outside . 
Alexandria. Shortly after, we embarked from that port and made 
the journey home through the Mediterranean thus completing the 
round trip. 

The Third Ph-\se 

After one or two temporary ear, nose and throat jobs, including 
one at the Isle of Man where some strenuous work was accomplished 
in dealing with an accumulation of service and internee cases, I was 
posted to the Cambridge Military Hospital at Aldershot — a hospital 
•with high traditions. At that time it was the most outstanding of 
the permanent Royal Army Medical Corps hospital establishments 
and was run very much on the lines of the Edinburgh Royal Infirmary. 
We were given a free hand to get on with our work and had every 
assistance from our Commanding Officer. The hospital was fortunate 
in having a particularly able staff and the output of work was of a 
high standard. In addition to my duties I was responsible, as I had 
been in all my hospitals, for the teaching of a trainee otologist and 
this task was made easier by having to deal with keen and willing 
pupils. The time I spent in Aldershot was during the months prior 
to D-day when there was a large concentration of troops in the 
immediate neighbourhood and I was kept extremely busy not only 
with the ordinary routine work but also in weeding out ear, nose and 
throat cases unsuited for the campaign which was imminent. It was 
in this hospital that I was first able to utilise Penicillin in the treatrnent 
of patients and I got a thorough knowledge of its uses and limitations 
from the very excellent advisory bacteriological unit which maintained 
this service. The following figures will give some idea of the scope 
of my work there during eight months — 3138 cases were seen for the 
first time with 2912 re-attendances and 386 patients were operated upon. 

I was beginning to grow very weary of home service and muc 
to my delight orders came through in November to join the B.L- 
I journeyed to Ostend in the company of about fifty other specialists 
—surely one of the largest drafts of specialists. On arrival at Ostend 
we took our place in the long column of troops that marched through 
the town en route for the transit camp. I regret to say that this bo y 
of learned men presented a very sorry sight in an otherwise ordered 
procession. As we swung through the streets lined by the inhabitants, 
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the famous remark of the Duke of Wellington, as he surveyed some 
freshly arrived reinforcements, came to mind — “ I don’t know what 
effect these troops may have on the enemy but by God they terrify me.” 

I was posted to a general hospital at Duffel midway between 
Antwerp and Brussels and took charge of the ear, nose and throat 
department there. The port of Antwerp was just opening up and 
was being subjected to a heavy bombardment with V i and V2 projectiles 
so that in addition to ordinary ear, nose and throat cases we received 
many with wounds in this special region. Patients also came from 
Walcheren Island. We had, in charge of our medical division, that 
most untiring and enthusiastic teacher, Melville Arnott, who rapidly 
organised a very comprehensive post-graduate programme. Such 
was the reputation of our hospital that it soon became known as 
Duffel University. Early in February 1945 I was appointed Adviser 
in Oto-Rhino-Laryngology to the B.L.A. and left Duffel for Brussels 
where Medical Headquarters were established. My duties now were 
partly clinical and partly administrative. I was attached to a large 
general hospital where, along with a graded otologist, I was responsible 
for a large ear, nose and throat department with too beds. This 
hospital was located on a key point on the lines of communication 
and as large numbers of casualties from the front first staged here, 
one had the opportunity of attending to many fresh cases of wounds 
of the ear, nose and throat. Difficult cases also were referred to me 
for a second opinion in my capacity as Adviser, and of course there 
were the ordinary routine cases. We were the only ear, nose and 
throat unit in a group of four general hospitals so cases were numerous. 
Penicillin was in generous supply and great experience was gained 
in its use. In three months 1340 new cases were examined and 
^73 operations performed. In order to cope with large operation 
lists we utilised two tables in the theatre which 'worked very well. 
All the instruments stood on a central table from which the operator 
selected those he required. This was very convenient and saved 
much time and labour. My administrative duties were to advise on 
all matters pertaining to ear, nose, and throat dispositions. I had to 
tour round the various hospitals and ear, nose and throat clinics to 
ascertain that their particular service was running smoothly and that 
provision was made for adequate treatment of ear, nose and throat 
cases occumng in the troops in the B.L.A. Nine otologists functioned 
^ ^ hospitals, . with some further seven otologists 

in the Canadian general hospitals. Excellent relations and helpful 
^-operation were maintained between the British and Canadian units. 
Ihe American hospitals were also very helpful in dealing with 
occurred among the comparatively small number 
of British froops remaining in their zone. Each otologist worked 
on an area basis and was responsible for a group of hospitals.. These 
oto ogists were young, and keen men who made an excellent team 
and kept up a high standard of work in our speciality, 

VOL. LIII. NO. 4 


M 2 



J. P. STEWART 


182 


Shortly before demobilisation I made a tour of the general hospitals 
'then being established in Germany. The set-up and distribution of 
the ear, nose and throat clinics \s'as good and the men of the B.A.O.R. 
should be well looked after, I ^Yas amazed at the havoc I saw in 
Hamburg and Bremen, while the remains of Wcsel on the Rhine 
had to be seen to be believed. One could not but feel some satisfaction, 
looking back through the years to our hasty and ignominious departure 
from France in 1940. 

One evening, a week or two after my visit to Germany, as I was 
driving down to Ostend with my demobilisation papers in my pocket, 
I passed by several roadside cemeteries in the making with hosts of 
white crosses in orderly rows already there. The rather excited 
feeling of the prospect of an early return to civil life suddenly departed 
and a sadness took its place. We were leaving behind comrades for 
whom there was no return. 


Conclusions 

To conclude, the standard of car, nose and throat w'ork in the 
Army during the late war, in my opinion, was high. In the B.E.F. 
the otologists were men of established reputation and position on the 
staff of our leading hospitals, and who, prior to the war, were already 
on the Reserve of officers. Throughout the years of tvar it was 
inevitable that this strong concentration should be watered down by 
the incorporation of younger men of less experience, but these were 
diligent and rapidly gained experience and justified the confidence 
placed in them. 

From my own point of view, far from having spent six years of 
wasted endeavour, I was enriched bj’’ all my varied experiences and 
opportunities. I emerged from it having accumulated a wealth of 
knowledge of my own speciality and with a new and broader conception 
of life. 
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MENINGOCOCC^MIA 


Part I. Three Cases and a Historical Review 

By W. R. LOGAN, M.D.. F.R.C.P.E., D.P.H. 
Bacteriologist to the Royal Infirmary, Edinburgh 


The term meningococcasmia is a convenient one to describe those 
cases of meningococcus infection in which there is typically a more 
or less intermittent bacteraemia with arthralgias and polymorph skin 
lesions. It may occur without meningitis, preceding meningitis, or 
following the subsidence of meningitis. Synonyms for the condition 
are “ chronic or subacute meningococcal septicaemia or bacteraemia,” 
the “ pseudo-malarial meningococcaemia ” of some of the French 
writers, and the “ lenta-form of meningococcal septicaemia ” of some 
of the German writers. The term septicaemia is not a good one for 
this condition, in which invasion of the blood stream is usually periodic 
and of brief duration. The word chronic is also not quite accurate, 
though convenient, as there is actually a succession of acute exacerba- 
tions or relapses. 

The acute or fulminating variety of meningococcal septicaemia 
with adrenal haemorrhage, which is included in the “ Waterhouse- 
Friderichsen syndrome” (1911 and 1918), a term doing little justice 
to earlier workers, such as Graham-Little (1901) and Andrewes (1906), 
is an entirely different condition, and the word meningococcaemia 
as used here refers purely to the intermittent and long-enduring 
variety. 


Historical 

Cases of chronic meningococcal septicaemia or bacteraemia have 
been recognised for over forty years. The first was described by 
Salomon (1902), and it was a classical case which can be taken as 
typical of the ^ condition. The patient was a woman of thirty-two 
who was admitted to the Frankfurt Hospital on 3rd August 1901 
wit a istory of having been taken ill on 30th July with pains and 
swe mgs in t e joints. On the following day she had shivering, fever, 
an an eraption chiefly on the hands and feet. On admission she 
was oun to ave spots varying from 50 pfennig size to the size of a 
^ ^ ^ raised above the surface, paling on pressure ; others 

a a re cenWe. The spleen was palpable. She developed labial 

^^re positive for meningococci. Salomon 
said that the appearance of many of the spots recalled a septic exanthem 

* ^ emboli. The eruption was pleomorphic and later 

irnes i -e a syphilitic roseola, and still later like a typhoid 
eo a , ot er lesions were like bug bites. The temperature was 
^ quotidian type. The skin lesions came out in 
P . eningitis developed about 20th to 27th September, that is 
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after about two months of iilness. The patient recovered. This 
patient had thus the syndrome recognised later to be typical of this 
condition ; the intermittent temperature, arthralgias, and multiform 
skin eruption including papules, coming out in crops with the pyrexial 
periods. 

Martini and Rohde (1905) described a case in a sailor at Wiihelms- 
haven, but meningitis developed in four days, so that this case was 
atypical. A case briefly described by Follct and Sacquepce (1906) 
showed intermittent pjTcxia for some weeks following cerebrospinal 
meningitis. Liebermeister (1908) published a typical case w^hich, 
like Salomon’s, was fully obscr\*ed and described. There were five 
positive blood cultures and no meningitis. The illness lasted about 
four months, with recovery. 

The first American case was that of Bovaird (1909); s. girl of 
fifteen years, who developed irido-cyclitis and recovered, but with 
loss of sight of the right eye. There was slight or doubtful meningitis. 

Netter (1909) had a case of meningococcal bactermmia without 
meningitis in a child of six, sister of a case of cerebrospinal meningitis. 
This was not a typical case of chronic mcningococcaemia, but rather 
one of infection aborted by scrum. It was, however, the starting 
point of interest among the Paris physicians, led by Netter, in 
meningococemmia. A series of cases was published before and during 
the I9I4>I9 i 8 war in the Bulletins et Mhnoires de la SocieU Midicale 
des HSpitaux dc Paris, beginning with two fully described cases 
published by Monziols and Loiseleur (1910), another by Loiseleur 
and Monziols (1910), and one by Chcvrel and Bourdiniere (19^0)* 
These and further papers by other observers were read before the 
Paris Society and published in its Bulletins along with the discussions 
which took place, in which Netter usually took a leading part- It 
was unfortunate that these French papers were nearly all published 
in the Bulletins as it is obvious from the later German papers that 
observers in that country had not had access to them, while many 
workers in this country also had evidently not read them. Some 01 
the French papers also which appeared at the end of that war were 
published as M.D. theses of the Universities of Paris and Lyons, 
and these also were difficult to obtain. This seems to be the explanation 
of the curious fact that this condition, sucli a source of interest an 
discussion in medical circles in France, and particularly in Paris ana 
Lyons, twenty-five to thirty-five years ago, was very largely over- 
looked in the rest of the world till comparatively recent times. It is true, 
that towards the end of the 1914-1918 war a few lectures and papers 
were published in the French supplement of the Lancet, and Netter 
republished one of his French papers in the British Journal^ oj 
Children's Diseases in 1918. It is quite certain that unrecognise 
cases must have occurred in Britain and America during the epidemics 
of that war. Some of the numerous cases diagnosed as myalgia, 
and rheumatism must almost certainly, in the light of our presen 
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knowledge, have been meningococcal infection. In the inter-war 
period with its diminution in meningococcal epidemics, cases of 
meningococcsemia naturally became more rare. 

The first case observed in the Far East was reported by Sakai 
(1913) from Tokio. In Germany, Bittorf (1915) published four atypical 
cases in which there was a septicaemia of only a few days before the 
onset of meningitis, and a typical case in 1916. Svestka (1915) 
published a Polish case, and Bray (1915) the second American case 
six years after the first. The first British case was described by 
Elliott (1916). The patient, a soldier, was admitted to the Glasgow 
Fever Hospital, Ruchill, with a provisional diagnosis of typhus. His 
skin lesions Nyere of an unusually hsemorrhagic type, and Elliott was 
struck with the resemblance between them and those seen in ful- 
minating cerebrospinal meningitis. Lumbar- puncture fluid was 
normal. The man recovered after six weeks’ illness. The second 
British case was published by Marshall Findlay (1919). He was a 
sailor who developed parotitis and pericarditis, as well as arthritis ; 
there was no meningitis. . He died on the twenty-seventh day. Two 
blood cultures had been negative, but the meningococcus was obtained 
post-mortem from the pericardium. The first cases published in 
Italy were those of Dal Canton (1916), and Morpurgo and Ferrio 

(1917)- 

The condition was beginning to be recognised in Britain and 
America, and Herrick (1919) described briefly four cases occurring 
in the course of the meningitis epidemic at Camp Jackson, and 
Rolleston (1919) in his often quoted Lumleian lectures analysed the 
different varieties of meningococcic septicaemia and some of the 
published cases. 


Iri America, Morgan (1921) wrote a review of the condition 
covering most of the earlier papers, and Dock (1924) analysed 68 
reported cases without, however, giving a bibliography. Gulland 
an t e writer (1925) published the third British case, in which there 
were no skin lesions or joint pains. Interest in the condition was 
revive ermany by Friedemann and Deicher's (1926) paper, and 
Kennedy (1926) described four British army cases, including one of 
wo years and four months almost continuous illness. Another British 
° ardiner (1928) in which there was irido-choroiditis 
as suppurating joints, and two others were published by Stote 
r. ^ publishing cases from time to 

io?n Ji,- ? attention to some new form of treatment. In 

Scandin^” ^ ^ (^929-1930) published the first 

Scandinavian case. Stevenson (1931) reported Mother British case 

detailed noteworthy for its very careful and 
Stewarr-W°^ii examination. Three others were described by 

durincr (-Kt ^ the American papers published 

contninin ^ ^ ^™P°rtant was that of Appelbaum (1937) 

ntammg a full description of 15 cases all observed by himself. ^ 
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In the following year Lambie (1938) published the first Australian 
case. In the same year, in America, Carbonell and Campbell (1938) 
published 2 cases, and analysed 30 cases occurring in the American 
literature, with special relation to the occurrence of endocarditis. 
Heinle (1939) described 5 American cases in detail. 

With the outbreak of war, and occurrence of epidemics of meningitis, 
cases became much more frequent and the various series reported by 
Stott and Copeman (1940), Dickson, McKinnon, Magner and 
McGillivray (1941), Copeman (1942), and Daniels, Solomon and 
Jaquette (1943) may be mentioned. Moss (1940) reported two more 
Australian cases, and javett and Sachs (1942) one from South Africa. 
Campbell (1943) published 3 fresh cases and reviewed 85 cases occurring 
chiefly in the American literature. 

References to other papers will be found in the bibliography. To 
these may be added 3 new cases which have been investigated by 
the author : — 

Case 1. — M. C., aged 17, laundrpvorkcr, was admitted to the late 
Dr J. D. Comrie’s ward in the Royal Infirmary- on 5th June 1931. Sixteen 
days prewously she had begun to feci increasing stiffness in the back of the 
legs ; then they became painful. The wrists nc.xt became stiff and painful 
and she was unable to work. She went to bed because her legs were sore 
even when she was sitting. Treatment by salicylates did not produce improve- 
ment. She was otherwise well save for loss of appetite ; tliere was no sore 
throat, headache or malaise, she did not feel hot, and had no shivering or 
sweating. 

On admission her temperature was 101° ; there was no swelling of the joints, 
but there was pain on movement of the legs, and of the right wrist and 
shoulder. She was provisionally diagnosed as subacute rheumatism and 
treated with salicylates and atoquinol without effect. There was irregularly 
intermittent pyrexia, of for the most part rather low’ grade, the intervals 
between elevations varj’ing from one to five days. This pyrexia continued 
till 14th August, after w’hich there was no further rise. There were higher 
pealrs on 20th and 22nd July when the temperature reached 103°, the first 
with headache and a slight rigor. Between 4th and nth August there were 
five rises to about 102°. Shivering was as a rule not marked, and there was 
not much sw’eating. 

Skin lesions w'ere observ'cd on three occasions : on admission there were 
several purplish discolourations varying in size from a threepenny bit to a 
shilling on the extensor surfaces of both legs ; these faded in a few days. 
On 30th June a small red subcutaneous nodule appeared over the left elbow. 
On 5th August during the phase of greater pyrexia an eiy'thematous rasr 
appeared on hands, forearms and legs ; there w’as no pyrexia on the a) 
that it first appeared. 

All through the illness the patient continued to have pain in the joints, 
at first in the right arm and wrist, and right knee and hip, later chie ) 
knees and ankles. There were effusions, not very marked, first in the ng 
knee joint and later in both knees and both ankle joints. These 
persisted to a certain extent right up to 29th September when she was s 
to the Convalescent House, and she still had occasional pains in her ankle. 
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Four blood cultures were made, all of them on days when there was no 
pyrexia. The first, done on 21st July, yielded no growth. The second, on 
Sth August, when the erythematous rash was present yielded a gram-negative 
diplococcus. The third, on Sth August, again yielded a gram-negative 
diplococcus which was proved culturally and biochemically to be a meningo- 
coccus ; no typing sera could be obtained at that time. The fourth, on 
19th August, after subsidence of the pyrexia, yielded no growth. 

The spleen was hot enlarged. On Sth August a roughened pulmonary 
second sound was heard. There was never any sign of meningitis, and lumbar 
puncture on 29th July yielded a clear fluid, under no increase of pressure, 
and normal to all tests. There was never any definite leucocytosis in the 
blood, four counts being 7600, S600, 6400 and 7600 per c.mm. Gonococcal 
complement fixation test on Sth August was negative. Two specimens of 
urine were negative by bacteriological examination. A throat and a nose 
swab examined for meningococci on 4th September were negative. 

A vaccine was prepared from the patient’s own meningococcus and 
administered during September and after transfer from hospital with the 
object of increasing her immunity against the organism and so preventing 
the onset of meningitis. The patient left the Convalescent House at the end 
of October and returned to work ; there was no recurrence. 

This case was, then, one in which the joint infections were predominant. 
The skin lesions, though typical, occurred only in three crops. The pyrexia, 
though intermittent, was irregularly so, and only “ malaria-like ” for a week 
or so in August. Apart from her joint condition she never felt really ill except 
perhaps in the higher pyrexial periods of late July and early August. The 
patient was off work for over five months. Although she had been living in a 
bne-roomed house with her father, mother, three brothers and two sisters, 
she apparently did not convey the infection to any of the others. 


Case 2. — J. H., aged 16, farm worker. Admitted on 7th October 1941 to 
the Royal Infirmary in the care of the late Professor W. T. Ritchie, who kindly 
furnished the details of the case. For six weeks previously she had been 
having attacks in which she had shivering and was “ fevered up.” These 
would last a day and then she was all right. She was off and on work for 
the first month, and then went off work. Four days before admission her 
temperature was 101 , and the next two days normal. The day before 
admission it was again up to loi'’. 

On admission the temperature was normal. There was nothing to be 
oun to indicate the cause of the pyrexia. On 9th October, three days after 
t e ast ppexia, the temperature shot up to 103- 6° and was down the follow- 
ing inormng. To continue ivith the stoiy' of the pyrexia, the temperature 
remained nomal till the 13th when it rose to 100-2°, was normal on 14th, 

^ ^ 102-4° on the 17th. It was again normal till the 

2XS u en if tose to 102-4 • It will be noticed that though the temperature 

recorded remissions were three-day type, 
e as rce our-day type. In the meantime numerous investigations had 
en in progress, Widal tests, Weil-Felix tests, sheep cell agglutination test, 
-•amina ons or leptospirse and malarial parasites, and urine examinations ; 
ese were a negaUve. Lumbar puncture on 22nd October jdelded a normal 
nuid. It had been found that there was a polymorph leucocytosis varjdng from 
Oboo and 7400 per c mm. in apyrexial intervals to 16,600 and 16,800 during 
c ’S. 00 culture had been taken on 13th October, and this after eight 
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days’ incubation yielded a growth of meningococcus, proved by cultural and 
biochemical reactions. It was not agglutinable by Group I and II sera. A 
second blood culture taken on 22nd October gave a negative result. The 
patient was transferred on that day to the Fever hospital^ where under 
sulphonamide treatment she made rapid recovery without further attacks. 

This case is interesting because apart from the intermittent pyre.xial 
attacks there were no symptoms. There were no pains, no articular involve- 
ment, no skin lesions, and she felt well between attacks. During the first 
month of illness she was for the most part ambulatory. This is the type of 
case which in malarial countries is treated for a varying length of time with 
anti-malarials. 

Case 3. — A. T., aged 19, miner. Admitted on eSth October 194: to the 
Royal Infirmary in the care of Professor Stanley Davidson, who has kindly 
supplied the clinical details. The illness began a fortnight before admission 
with a sudden shiver, after which he felt feverish and weak but continued work 
for two days. He had one attack of nausea and vomiting, and continuous 
frontal headache. On the third day he had another shivering attack and went 
to bed. He felt feverish and perspired profusely. About this time he began 
to have pain in the wrist joints without redness or swelling ; the pain dis- 
appeared after two days. He next had similar transient pain in his elbows, 
and, after a week’s illness, in his knees. At the same time he noticed some 
bright red nodules, first around his wrists, then on his arms, and last on his 
chest and legs. They came out in crops, fading in a few days. The largest 
nodules were slightly tender ; the others caused no discomfort. The patient’s 
condition had improved before admission, and he felt a little stronger and 
less feverish. He coughed now and then, bringing up whitish sputum. His 
appetite was poor and he was constipated. There was no sore throat. The 
front.al headache was continuous for over a week, but had disappeared before 
admission. He was sent to hospital with a diagnosis of acute rheumatism. 

On admission he was put on salicylates, which produced no improvement. 
It was noted that his papular rash was not sufficiently deep seated or indurated 
to be that of erythema nodosum. His temperature was of intennittent type, 
with a rise on the first four evenings in hospital to 99’ 6°, 99' S°, io:-6° and 102 
respectively. There was no rise on the fifth day, but on the sixth it again 
reached 102°. Blood culture was made on 51st October, the third day m 
hospital, when the temperature was rising, and this yielded in twenty-four 
hours Gram-negative diplococci resembling meningococci. The sugar 
reactions were not at first typical, but ultimately it fermented botli glucose 
and maltose. In otlier respects it was a typical meningococcus, but it was not 
typed serologically. A second blood culture made on 2nd November agmn 
yielded the meningococcus, this time after three days’ incubation. His 
temperature was rising towards 102° when the blood was taken. _ Widal and 
Paul-Bunnell tests had been negative, as had elcctro-cardiographic examina- 
tion. Cytological, chemical and bacteriological examinations of cerebrospma 
fluid taken on 2nd November also gave negative results, and a throat swa 
did not yield the meningococcus. There was no neck rigidity and no Kemig. 
On 30th October the white cells of the blood were 11,800 per c.mm., wit 
77 per cent, polymorphs ; on 2nd November they were 16,400. On both 0 
these days there was pyrexia. On 9th November, after the temperature ha 
fallen, the white cells numbered 8000 per c.mm. j 

Salicylates were stopped when the result of the blood culture was known an 
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sulphadiazine treatment begun. He was given 7 grammes on 2nd November, 
6 grammes on each of the tliree follovdng days, and a final dose of 3 grammes on 
6th November. The temperature fell to normal within twenty-four hours of 
the first dose and remained so, save for a slight rise before discharge due to 
, vaccination against small-pox. Joint s>Tnptoms disappeared almost at once, 
and the skin lesions faded. A third blood culture made on 9th November 
yielded no growth. He was discharged cured on 17th November. 

This, then, was a fairly typical case, cut short by relatively early 
diagnosis and sulphadiazine treatment. The pyrexia was apparently 
mainly of quotidian type. The first diagnosis was acute rheumatism, 
but there had been no effusion into the joints before chemotherapy was 
begun. 

^ The blood cultures in these 3 cases were made primarily in fluid 
media, usually ordinary and trypsin broth, with no enrichment save the 
blood of the patient. 


Part II. Clinical Review 
Clinical Condition 

_ This review covers 259 published cases and the 3 just described, but 
f epidemic series, full clinical details are 

f number of cases analysed therefore differs in 

various sections according to the details available. 

ovrexia nft^n abrupt, with headache, shivering, 

as achinp- all vomiting. Many of the cases were described 

Jded Tht rr J r ""^^^ting as the pyrexia sub- 

K%:,evJn Ifof thjght to be influenza. 

before the illness, or duSJ Se Sst foe 
in o Jr .pide“fc TerS 

sporadic cases it was - ^ ^ ^°re throat. In the 

throat. In some cases^'Jhe^^eSache 

combined with vomitint r was more intense, and when 

In other cLlX ^- ^ meningitis, 

papulo-nodular skin 

in the joints, while redness and’ d definitely localised 

present from the beginning. of'joints were also sometimes 

patient was^not sLn^by°rdoctorr*^^ insidious, and sometimes the 
of the illness. Many cLes .t' I 'rf 

pyrexial periods. ^ ambulant at first, except in the 

malaria, and fai/tuLw oTca 

some it was a definite rirre vu ^ observed at all. In 

g r with chattering of the teeth, and in some 
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cases “ shaking chills ” were the chief complaint of the patient. 
In one case (Monziols and Loiselcur, 1910) the shivering began as a 
trembling in the left hand, then of the right, and finally of the upper 
limbs' and thorax with the rest of the body remaining motionless ; 
but perhaps there was a hysterical element in this case. 

The headache varied in intensity, but never seemed to be so 
intense as what has been described as the “ bursting headache ” of 
meningitis. Vomitmg, occasionally noted at the onset, occurred only 
rarely as the illness progressed. It was difficult to assess the incidence 
of sweating. In some cases it was always present with the subsidence 
of the pyrexia, sometimes described as “ drenching,” but there was 
no note of it in a number of cases. As with the shivering it was 
definitely less characteristic of mcningococcaemia than of malaria. 

Enlargement of the spleen was observed in 20 out of 250 cases; 
that is, in 8 per cent. It was usually just palpable in these cases ; a 
tender or greatly enlarged spleen was only observed when there were 
complications such as endocarditis with congestion or infarctions, or, 
as in 2 cases, something in the nature of Banti’s disease. 

A polymorph Icueocytosis was so common as to be of diagnostic 
importance. A relative mononuclear increase was described in two 
early French cases, but in no others. Some cases showed little or no 
polymorph increase at one stage of the illness, and a definite increase 
at another. The increase was usually greater during a pjTcxial period. 
In most cases the leucocytes numbered between 10,000 and 20,000 
per cubic millimetre, but, in some, counts of 30,000 and over 40,000 
were made. Polymorphs commonly constituted about 80 per cent. 


A disproportionately slow pulse was mentioned in a few cases. ' 
Cases which were ambulant in the earlier stages of the illness 
were fairly common ; in them the pyrexial periods were usually 
separated by a few days of good health. But even cases with a daily 
rise of temperature were sometimes partly ambulant. It was curious 
that at least two of the ambulatory cases were found to have endo- 
carditis, and died. Henncll and Wiener’s (1930) case, for example, 
went to work each morning for three weeks, but had to go to bed each 


afternoon with chill, high fever and drenching sweat. He was som 
times able to work in the evenings. He ultimately died after showing 
clinical evidence of endocarditis. Most of the ambulant cases, however, 
were definitely quite fit during apyrexial intervals. In the pjTOXia 
period there was anorexia, and sometimes nausea, while in t ^ 
interval there was often very good appetite, described m one 
French case as ” ferocious,” and a marked sense of well-being. 

In 7 i 7 ico 7 nplicated cases the patient usually remained surpnsmgy 
well, even after long illness, but in a few there was increasing ansmia 
and weakness, sometimes with loss of appetite. It is evident from 
the histories that such symptoms should arouse suspicion of complica- 
tions having taken place, but in some cases, apparently uncomplicate ^ 
the patient became progressively more ill, till a terminal meningi 
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occurred. As will be shown later, .however, death did not take place 
in any case without some complication such as meningitis or endo- 
carditis, having first occurred. 

The duration of the illness varied in this series from a few days to 
two years and four months. The shortest case with definite inter- 
mittent pyrexia was Professor Friedemann (Friedemann and Deicher, 
1926), who was infected by being coughed over by a patient with 
meningococcaemia during a clinical lecture. The illness lasted five 
days. The case of longest duration was a soldier of the British Army 
of Occupation in Germany (Kennedy, 1926), whose illness began in 
Cologne in December 1923 and ended fatally in Britain in April 1926. 
A diagnosis of endocarditis was made by more than one physician, 
but no heart lesion was found post-mortem. A case with what may 
have been recurrences over a period of years was described by Heinle 
(1939)- She had two proved attacks separated by an interval of 
eighteen months of comparatively good health, and had had four 
previous illnesses, clinically of a similar nature, at three-year intervals 
during the preceding twelve years. Meningococci were obtained from 
the nose and throat of this patient, so she may have been a chronic 
carrier, with occasional invasions of the blood stream. 

The age incidence extended from eight months to fifty-nine years. 
Thirty-two cases were below the age of eighteen, 17 of them below 
twelve, and 9 below six. The majority were between eighteen and 
thirty-five, the numbers in this period being swelled by epidemics 
among troops. The incidence among males was increased for the 
same reason. It is evident that the condition is rare in the elderly 
and old. 

The complications met with were meningitis, endocarditis, peri- 
carditis, myocarditis, pneumonia, empyema, eye infections, nephritis, 
epididymitis, orchitis, sinusitis, parotitisj and jaundice ; and these, 

like the type of pjTexia, and skin and joint lesions are discussed in the 
following sections. 


Type of Pyrexia 

The tenaperature was definitely intermittent for at least part of the 
1 ness m i 4 out 0^^200 cases ; that is, in 82 per cent. In some cases 
le u or “ irregular.” In a few it was described 

it- to w niore than one of these the published chart showed 

^ cases it was “ typhoid-like,” but in one of 
itxpo-nlar intermittent later. In many cases it was remittent or 

remilar int°'' ° illness, with one or more periods of fairly 
ocfiiiTpri cncy. n other cases periods of continued temperature 

PT following periods of intermittency. The 

arthritic; comp ications such as meningitis, endocarditis, or 

artlwitis naturally altered the pyrexial pattern. 

the intermittent pyrexia showed three main types : 

the quotidian, the tertian (every second day) and the quartan (every 
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third day). The quotidian type was often very regular, the rise being 
in the afternoon or evening. The tertian type usually only continued 
for three or four rises and then there might be a quartan rise, and the 
converse was also true. Fourth day pyrexial periods were occasionally 
seen, but longer regular intervals were rare. There were, however, 
cases such as that described by Martin and Dansie (1944), in which 
there were widely separated pyrexial periods ; in their case only 
3 in six weeks, although there were almost daily crops of spots. He 
was a soldier and was kept under constant observation ; ordinarily 
such a case would be ambulant, and perhaps attending a skin depart- 
ment. There was no case in which the intermittcncy continued to be 
regular over as long a period as in a typical single-infection case of 
untreated malaria, but the periodicity was sufficiently malaria-like to 
cause fairly numerous cases to be treated as such for long periods. 

Skin Lesions 

Labial herpes is more common in cerebrospinal fever than rashes 
and other skin lesions, but the reverse is true in chronic meningo- 
coccaemia. The incidence of either type of lesion varies very much 
in different epidemics of meningitis. 

Herpes was present in only about 3 per cent, of the cases of 
mcningococcaemia, and usually only in a meningitic phase. Two 
cases showed herpes in the absence of cerebrospinal involvement. 
In a third case there was corneal as well as labial herpes, and in 
another both labial and intercostal herpes, but there was meningitis 
at the time in both. Making allowance for the possibility of its 
presence sometimes being missed, herpes is much less common in 
meningococcasmia than in meningitis. 

Skin rashes in cerebrospinal meningitis are usually of haemorrhagic 
type, usually either with petechial or larger purpuric lesions. In 
sporadic cases the incidence is low. Marked purpura with coalescing 
lesions is usually associated with fulminating infection, with or 
without meningitis. 

Rashes or other skin lesions, excluding herpes, were present in 213 
of 248 cases of meningococcasmia ; that is, in 86 per cent. Sparse 
skin lesions may have been missed in a few of the 35 negative cases, 
but in most of them such signs were specifically looked for. In some 
there was a long stay in hospital. 

The skin lesions of meningococcasmia have been described many 
times, from Salomon (1902) onwards, usually in a description of an 
individual case, sometimes, as by Appelbaum (1937) and Stott and 
Copeman (1940), in a study of a series of cases. The eruption usually 
appeared within a few days -of the beginning of illness, but sometimes 
its occurrence was delayed. It was most commonly seen on the arms 
and legs, hands and feet, and the back, and less commonly on the 
abdomen and chest. The face was affected in only a few cases. The 
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eruption tended to appear in crops at the same time as the rises in 
temperature so that fresh and fading lesions were to be seen at one 
time. Macules, papules, nodules, and, less commonly, petechize were 
described. The typical lesion was the tender nodule, resembling the 
condition known as erythema nodosum, and this was to be seen in all 
stages of reddish spot, papule, and nodule varying in size from a few 
millimetres to 2 cm. They sometimes attained a larger size, resembling 
blind boils. The nodules were usually tender and sometimes painful. 
They sometimes became purulent. Petechiae were also frequent but 
less so than the papular lesion, and a pinhead sized hemorrhage 
surrounded by a macular areola was described by Appelbaum and 
others. Sometimes the rash was purely petechial. The character of 
the eruption sometimes varied at different periods of the illness, and 
a petechial rash was often seen when a terminal meningitis occurred. 
Petechiae suppurated in a few cases, and the larger petechial areas 
sometimes sloughed. The macular lesions were usually rose pink at 
first, then red, and became brown as they aged. The macules were 
described by some authors as fading on pressure, by others as not 
fading on pressure. Roseolar spots were the main lesions in a few 
cases. They were usually larger than those of typhoid, but in one 
case the roseolar spots and type of fever led at first to a diagnosis of 
typhoid. There was a scarlatiniform rash in one case, and measly 
rashes in , 5. In some cases erythema was most marked in the 
neighbourhood of the joints. Itching was mentioned in only 2 cases. 

Joints 

It was not always easy to distinguish pain in joints from pain in 
bones and muscles. In some cases the pains in meningococcaemia were 
described as “ diffuse,” or as “ generalised pains in back and limbs.” 
Occasionally there were pains in muscles or bones without pains in 
the joints ; in the case of Roger and Poursines (1932) for example the 
pains were definitely in the bones. In the great majority of cases 
however in which there was pain in the limbs it became localised in 
the joints. Pain in the joints was specifically mentioned in 154 out of 
236 cases in which full clinical details were available ; that is, in 
65 per cent. Rolleston suggests that pains in the joints in epidemic 
meningitis are " very probably due to meningococcic emboli and 
haemorrhages in the synovial membranes of the joint.” If this be the 
case then the figure of 65 would represent approximately the percentage 
of cases in which joint infection took place in the present series. 

If one takes swelling or tenderness of joints as definite evidence of 
inflammation, or arthritis, this evidence was present in 56 of 236 cases, 
or 24 per cent. In 22 of these there was definitely fluid in a joint 
or joints, that is, in 9 per cent., while in 5 of the 20 the fluid was shown 
to be purulent ; that is, in 2 per cent, of 236 cases. The figure of 
24 per cent, of joint infections seems to be considerably higher than 
VOL. Lin. NO. 4 I,- 
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that met with in cerebrospinal meningitis, as one would expect from 
the prolonged or recurrent bactersemia in these cases. Herrick and 
Parkhurst reviewed the literature of joint infection in cerebrospinal 
meningitis in 1919, and Schein again in 1938. The former found 
articular involvement in 6*5 per cent, of PIcrrick’s series of 902 cases 
of cerebrospinal meningitis. Sainton (1919) alone^ and in collaboration 
with Maille and with Bosquet, gave 20 per cent, as his figure. He 
thought it often passed unobserved. This is a much higher figure 
than that given by most writers. It is difficult sometimes to distinguish 
joint infection from serum sickness. Various classifications of the 
joint infections have been suggested by these writers. 

Pain in the joints in the present series was usually not very severe 
but there were exceptions. One case had effusion in many joints, 
with " agonizing ” pain, and tenderness to touch was very marked 
in some cases. 

In the five cases in which there was proved suppurative arthritis, the 
joints affected were, respectively, wrist and knee joint ; right shoulder, 
right knee and left VTist ; left hip ; elbows and knees ; left knee 
and a right metacarpo-phalangeal joint. Meningococci were obtained 
from the joints from the first, second, fourth, and fifth cases. There 
was complete recovery without after effect in the first case ; the second 
died of meningitis (Sainton and Bosquet, 1917). Ankylosis of the 
joint followed in tlic third case (Brodin, Marquezy and Wolf, 1923). 
The fourth case (Gardiner, 1928) was one with general sepsis including 
irido-choroiditis, suppurating skin lesions and bronchopneumonia. 
There was complete recover)’^ from the joint infections. The fifth 
case (Heinle, 1939) was extremely septic, with large subcutaneous 
abscesses, yielding as much as 70 c.c. of meningococcal pus. There 
was complete recovery from tlie joint infections, without after effect, 
save for a destructive lesion of the second right metacarpo-phalangeal 
joint as shown by X-ray. No other cases with fluid in the joints had 
after effects, so there were in all only two of the 236 cases with permanent 
ill results from joint infection. 

In addition to cases of cerebrospinal meningitis, and of meningo- 
coccEcmia, in which there is articular involvement, cases of 
meningococcic arthritis occurring as an isolated phenomenon may be 
met with. Three were described by Sainton (1919), but the first two 
had a measly rash, and it may be that one of them was the case of 
Sainton and Bosquet (1917) to which reference has already been made. 
These two cases would more properly be described as meningococcfemia. 
The third case had a purulent arthritis with no other symptoms save 
pyrexia. Campbell and Greenfield (1936) observed a similar case, 
in a coloured boy of fifteen months, the joint affected being the knee. 
Meningococci were obtained from all these cases, and there was 
complete recovery except possibly in the last, in which the ulthnate 
outcome was not known. In such cases there is early localisation m the 
joints and the clinical picture of meningococcsemia does not appear. 
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Endocarditis . — ^The incidence of this important complication was 
very difficult to assess. If only those cases are accepted as endocarditis 
which were proved by post-mortem examination, or by such evidence 
as infarctions, the mortality rate in meningococcal endocarditis would 
be very high. But there were cases which recovered after a varying 
amount of clinical evidence of endocarditis, and if these were included 
the rate would be much reduced. Some cases of endocarditis appeared 
to have the infection localised in the endocardium from the beginning, 
and the clinical picture typical of meningococcsemia did not appear. 
Further, it was necessary for comparison to include endocarditis 
occurring in the course of cerebrospinal meningitis. For these reasons 
endocarditis has been considered separately and has been discussed 
in a separate paper (1945)- 

Myocarditis . — The incidence of myocarditis in meningococcaemia 
was also difficult to establish. There was evidently a toxic process in 
some cases, but evidence of invasion of the myocardium by meningococci 
was scanty. In over 260 cases myocarditis was mentioned five times : 
in under 2 per cent. Svestka’s (1915) case was found post-mortem to 
have parenchymatous and fatty degeneration of the myocardium. 
Stevenson’s (1931) case had post-mortem, in addition to endocarditis, 
minute abscesses in the muscle wall containing meningococci. This 
patient was saturated with meningococci at the time of death. Stewart- 
Wallace’s (1936) third patient showed moderate parenchymatous 
degeneration of the myocardium post-mortem. Appelbaum (1937) 
diagnosed myoqarditis in a female patient who recovered, and Monziols 
and Loiseleur (1910) had a patient who recovered from meningo- 
coccaemia with empyema, but still showed signs of myocarditis. 

Saphir (1936) reported the post-mortem examination of two cases 
of meningococcal meningitis in which there was acute myocarditis 
with meningococci in the inflammatory lesions. Worster-Drought and 
Kennedy (1917) had a case of meningococcus ulcerative endocarditis 
with, post-mortem, acute and widespread myocarditis. 

Pericarditis . — Pericarditis was a rare complication in the series 
of over 260 cases of meningococcaemia. It was found in two cases, 
or less than i per cent. It was the cause of death in Marshall Findlay’s 
(1919) case in which there was also parotitis. The meningococcus was 
obtained post-mortem from the pericardial exudate. In Cecil and 
Soper’s (1911) case of endocarditis, fibrous adhesions in the peri- 
cardium were found post-mortem. 

Orgain and Poston (1939) described an unusual case of meningo- 
coccal pericarditis, without any of the usual features of chronic 
meningococcaemia. Meningococci were obtained by pericardial 
puncture. He recovered with sulphanilamide and serum therapy. 

Pulmonary Infcctions.~]zcoh\tz (1907) described a case of 
meningococcus pneumonia without meningitis ; 4 cases of bronchial 
catarrh with intracellular gram-negative diplococci, from 2 of which 
meningococci were obtained ; and 4 cases of pneumonia, 3 lobar and 
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I lobular, with meningitis, with sputum yielding growths of meningo- 
coccus from all four. These were proved serologically, the titres being 
extremely high, from i ; 500 to i ; 2000. A good deal of scepticism was 
expressed about these findings, but in 1919 Fletcher obtained similar 
results, showing that epidemics of meningococcal pulmonary infection 
do occur. He made cultures after death from the lungs and heart 
blood of 36 American soldiers who had been taken ill with symptoms 
of influenza on board transports crossing the Atlantic, and had died 
from broncho-pneumonia. In some of them the only organisms seen 
in films from the lungs were gram-negative diplococci in enormous 
numbers, chiefly polymorphs. Meningococci were cultured from the 
lungs of II of the 36 cases ; and in three instances from the heart 
blood as well. Of 7 strains typed, 6 were Type 2, the seventh Type i. 
In all these 11 cases B. pfeifferi was also obtained. There was no 
evidence of meningitis clinically or at post-mortem examination in 
any of these cases. This is presumably an example of an epidemic 
of influenza in a closed community, with secondary infection by 
meningococci from carriers, the localisation of the meningococcal 
infection in the lungs being due to initial damage by the organisms 
of influenza. 

Meningococci are also occasionally found in nearly pure culture 
in the sputum of sporadic cases of bronchitis as in the case described 
by Galloway and Wallace (1932), but in a few other cases of this kind 
examined by the writer the organisms have usually been other Neisseria 
of M. catarr kalis or pharyngis siccus type. 

In the series of 262 cases of meningococctemia under review 
pulmonary infection due to the meningococcus was very rare. 

Monziols and Loiseleur (1910) described a case of meningo- 
coccaemia with pneumonia and empyema. Meningococci were 
obtained in films and by culture from the empyema fluid. Herrick 
(1919) had a fatal case with bronchopneumonia and sinus infection. 
Meningococci were obtained from the sphenoidal sinus, but not, 
apparently, from the sputum He had another case complicated by 
bronchopneumonia and empyema, and measles ; meningococci were 
obtained from the empyema pus. Gardiner’s (1928) case with irido- 
choroiditis had bronchopneumonia in the course of the illness, not 
proved to be meningococcal. In a few other cases there were pulmonary 
complications shown to be due to other organisms such as Type i 
pneumococcus. 

Infectio 7 ts of the Eye. — Iridocyclitis occurred in 3 cases : that 
is, in a little over i per cent. In Bovaird’s case (1909) conjunctivitis 
developed into panophthalmitis. The eye was preserved but with loss 
of vision. The eye was enucleated in Bittorf’s (1915) because of 
haemorrhage into it. In Gardiner’s {'1928) patient, a girl of two-and- 
a-half years with suppurating joints, there was double iridochoroiditis 
with loss of sight. Conjunctivitis was mentioned in another case, and 
corneal ulcer was encountered once. One case had corneal herpes. 
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Nephritis. — Of 236 cases of meningococcaemia under review 
there were 13 with nephritis, including only those proved post-mortem 
or showing definite casts in the urine. There were other cases with 
small amounts of albumen and red blood cells in the urine, sometimes 
the result of sulphonamide treatment. Of the 13, 4 had endocarditis, 
with, in 3 of them, infarctions, so that the nephritis cannot be assumed 
to be the result of a pure meningococcaemia. In the fourth case with 
endocarditis there was chronic nephritis, which may possibly have 
been connected with the long-standing -meningococcal infection. Of 
the remaining 9 cases there was in one “ extensive renal damage . . . 
before the onset of the. Neisseria intracellularis infection.” This 
leaves eight instances of nephritis, or pyelo-nephritis occurring in 
the course of meningococcaemia : 3 per cent. The meningococcus was 
not found in the urine of any of them, but as a rule no special search 
was made. Two died and six recovered. 

Epididymitis and Orchitis. — In 236 cases of meningococcaemia, 
orchitis occurred only once, and epididymitis five times ; taken together, 
in 6 cases, or 2-5 per cent. The case in which orchitis occurred was 
fatal, nephritis being the probable cause of death. In $ of the cases 
with epididymitis it was a minor complication, but in the sixth case, 
described by Laird (1944), bilateral epididymitis was the primary 
condition, and the other features of meningococcaemia developed 
later. This case was however, not bacteriologically proved, and may 
have been gonococcal. 

Infection of Sinuses. — In 262 cases of meningococcaemia, proof 
of sinus infection was to be found in only 3, or i per cent. One of 
Herrick’s (1919) cases had infection of the right maxillary antrum, not 
examined bacteriologically. Another patient, also Herrick’s, who 
died of bronchopneumonia, was found post-mortem to have abscesses 
of the sphenoidal and left frontal sinuses, and anterior and posterior 
ethmoidal cells. Meningococci were obtained from the sphenoidal 
sinus. A case of Friedemann and Deicher (1926) showed meningococci 
in the secretion from the maxillary antrum. 

In the majority of cases there was no record of examinations 
specially directed to detect sinusitis. It is evident, however, that only 
a small percentage had symptoms suggestive of sinus infection. In 
4 cases X-ray examination showed no abnormality of the sinuses, and 
in other 3 negative bacteriological examinations were made. In one 
of these sinus lavage yielded pneumococci. 

Parotitis occurred in 2 cases, in one of which there was also 
pericarditis (Marshall Findlay, 1919), 

Jaundice. Jaundice occurred in 7 or a little under 3 per cent, 
of the cases of meningococcaemia, but it was difficult to determine 
whether there was any connection between the meningococcal infection 
and the jaundice. In the ship epidemic of combined influenza and 
meningococcal infection, chiefly affecting the lungs, described bj- 
Fletcher (1919), there was one patient whose skin was bright yellow for 
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several days before he died. Type 2 meningococcus was obtained from 
his heart blood and lungs. Railliet and Ginsbourg (1930) described a 
fatal case in which mcningococca;mia and agranulocytosis followed 
what was described as epidemic jaundice. This was a very atypical 
case, and the authors did not themselves suggest that the period of 
jaundice was part of the meningococcal infection, but it is conceivable, 
in view of the final case to be described, that it was. Weindel’s (1934) 
case of meningococcal endocarditis developed general jaundice, but 
this was terminal, with enlargement of the liver and spleen and 
myocardial degeneration. Three other cases showed slight jaundice 
in the course of their illness. 

Finallj’-, a case of jaundice definitely regarded by the physician as 
due to Type i meningococcus has been reported by Crawford (1944). 
He had shivering, vomiting of blood-streaked material, with early 
jaundice, severe headache, a rash at first macular, later purpuric, and 
a polymorph leucocytosis. Tests for leptospirai were negativ’e. At 
the end of ten daj's he was extremely ill and severely jaundiced. Sulpha- 
thiazole was tried tentatively with immediate improvement, and the 
recovery of Type i meningococcus from the blood after seven days’ 
incubation finally established the diagnosis. There is the possibility 
of a double infection here, but the immediate effect of sulphathiazole 
as corroborative of a pure meningococcus infection. 

The mechanism of the production of severe jaundice by an organism 
so susceptible to acid gastric juice and bile as the meningococcus is 
not clear, but the last case seems to prov'e that it can be so produced. 

Diagnosis 

Various points have already been discussed in the section “ clinical 
condition.” In typical cases perhaps the most important diagnostic 
feature was the skin lesions of erythema nodosum type coming out in 
crops with the recurrences of pyrexia, but in many cases these lesions 
were not numerous, and they were irregular in their time of appearance. 
The intermittency of pyrexia was helpful, but the joint affections were 
often misleading. It is also obviously much more difficult to get a 
clear picture of such cases in their own homes than when they are under 
constant observation in hospital. 

In a large proportion of the sporadic cases diagnosis was made 
more or less fortuitously by blood culture, or by development of 
meningococcal meningitis. It might be expected that typical cases 
with the syndrome intermittent pyrexia, skin lesions and arthralgias, 
and a polymorph leucocytosis in the blood, would frequently be 
diagnosed on clinical grounds, but in many the cause was unsuspected 
before the production of bacteriological proof. With a more widespread 
knowledge of the condition the proportion diagnosed before the 
meningococcus was obtained was increased. In periods of epidemic 
meningitis, as sometimes during the recent war, cases coming to a ward 
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were often suspected or diagnosed before bacteriological proof was avail- 
able, but in nearly all of these the primary diagnosis had been different. 

In less typical cases it was impossible to arrive at a clinical diagnosis 
on clinical grounds only. Such cases were usually diagnosed by positive 
blood culture, but, as will be shown in the third paper, repeated 
cultures were sometimes necessary. Even where full faeilities for blood 
culture are available such cases may be missed. 

The intermittency of the pyrexia frequently led in malarial districts 
to a diagnosis of malaria, and treatment with quinine was common. 
The ineffectiveness of the drug along with the absence of the parasite 
from the blood and the presence of a polymorph leucocytosis showed 
the diagnosis to be wrong. In some cases this evidence was afforded 
by the onset of meningitis. 

In other cases the pains and swellings of joints led to diagnoses 
such as rheumatic fever and subacute rheumatism, and myalgia was a 
common early diagnosis in service cases. Tenderness of the shins 
caused some cases to be regarded as trench fever. Diagnosis of 
erythema nodosum was not uncommon, measles was diagnosed a few 
times, and chickenpox at least once. Differentiation from Malta or 
abortus fever was usually made by negative agglutination tests, and 
Widal tests were carried out in a large number of cases. Rat-bite fever 
was sometimes suspected. Influenza was, of course, a common 
diagnosis in the first few days of illness. 

Agglutination and complement fixation tests with the patient’s 
serum were used with a certain amount of success in some cases. 
Isolation of the organism from skin nodules was achieved in a few. 
These tests are discussed in the third paper. 

Incidence of Meningitis in MENiNCOCocCiEMiA 

Of 262 cases of meningococcaemia, 192 had no meningeal in- 
volvement. The proportion of cases without such involvement has 
greatly increased in recent years owing to the cutting short of the 
illness by sulphonamide treatment. Of the 70 meningitic cases there 
were 53 in which the meninges were infected in from a few days to 
two years after the beginning of the meningococcaemia. The other 
1 7 were cases of primary meningitis in which meningococcaemia set in 
after recovery from meningitis. In 5 of these there was a recurrence 
of meningitis at some time in the meningococcaemic phase, and in 
other two there were repeated rather mild attacks of meningitis in the 
meningococcaemic period. 

In the group of 53 cases in which meningococcaemia preceded 
meningitis, 4 developed meningitis in the first week of illness, 4 in the 
second week, i in the third week, and 4 in the fourth week ; that 
is, 13 in the first month ; 16 in the second month, 8 in the third month, 
2 in the fourth month, 4 in the fifth month, i each in the seventh, 
eighth, tenth and eleventh months, and i after two years. In 5, 
meningitis developed at undetermined periods “ late ” in the illness. 
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Mortality : Relation to Meningitis and other Complications 

Twenty-six of the total 262 cases were fatal : that is, 10 per cent. 
An analysis of the cases gives the following results : — 

Ameningitic Cases. — There were 192 cases with 9 deaths, or a 
mortality of 4*7 per cent. Ninety-two of the cases occurred in the 
pre-sulphonamide period, including in this category one which had 
some sulphonamide treatment late in the illness, and 9 of these died : 
a 10 per cent, mortality. One hundred cases had sulphonamide treat- 
ment and none of them died. 

The fatal cases were 4 diagnosed clinically as endocarditis, one 
with pericarditis, one with sinusitis and bronchopneumonia, one with 
nephritis, and one with agranulocytosis ; in the ninth case there was a 
” sudden unexpected death.” 

We have therefore the striking result that, excepting the unexplained 
death, there was no death in any case of uncomplicated meningo- 
coccaemia. The absurdity of the statement of some of the earlier writers 
that the onset of meningitis in meningococcacmia improves the prognosis 
is manifest. Except in the rare cases in which it affects the heart, 
lungs, and possibly the kidneys, and those cases in which it affects 
the brain,' the meningococcus can reside for long periods in the body 
with intermittent invasions of the blood stream without fatal result, 
and often with relatively little disturbance. There is little evidence of 
toxaemia in many such cases. 

Cases in which Mcningococca 7 tiia was follozved by Meningitis . — 
This group of 53 cases furnished the greater number of fatal results. 
There were 16 deaths, a mortality of 30 per cent. Only 5 of this group 
were treated with sulphonamides, all in the meningitic phase and all 
with recovery, most of the cases occurring before sulphonamides came 
into use. The scarcity in recent years of cases in which meningitis 
supervened on meningococcaemia is due chiefly to abortion of the 
infection by sulphonamides, but also perhaps to some extent because 
cases in epidemic series were withdrawn by writers from the category 
of meningococcaemia, and placed in the meningitic group, if cerebral 
involvement took place. 

An analysis of the 15 fatal cases shows that meningitis was com- 
plicated by endocarditis in 3, and possibly in a fourth In one of the 
endocarditis cases, and in the suspected endocarditis case, there was 
also nephritis ; and there was nephritis in another fatal case. One 
case died of anaphylactic shock ; the meningitis in this case was mild. 
The cerebral invasion supervened after periods varying from a week 
to two years. No serum treatment was given in 7 of the cases, and in 
nearly all the others it was only given near the end of the illness after 
terminal meningitis had set in. 

Cases m which Meniitgococccemia followed Meningitis. — Seventeen 
cases fall into this category, including 2 in which the time of onset 
of meningitis is doubtful. In 2 cases there were repeated attacks 
of meningitis, apparently mild, in the course of the illness. In 5 
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Others there was a second attack of meningitis during the course of the 
menirigococcsemia, while in lo meningococcsemia followed a primary 
meningitis without any recurrence of meningitis. 

In most of these cases the patient was regarded as convalescent or 
cured when meningococcsemia set in. All symptoms had disappeared 
and the cerebrospinal fluid was clear for a period usually of a few days 
or a week or so before intermittent pyrexia and skin lesions made their 
appearance, but in one case there was an interval of about three 
months with apparently good health, between recovery from meningitis 
and commencement of meningococcsemia. It does not seem to have been 
proved that the meningococcus was of the same type in the two attacks. 

• Only 2 cases of the 17 were fatal ; under 12 per cent. One reason 
for this contrast with the mortality of the pre-meningitic cases is quite 
definite. The nature of these cases was recognised from the beginning 
and practically all were given vigorous serum treatment at the 
beginning of their illness, . and this serum therapy was reinstituted 
with the recurrence. Another is that 10 of the cases had made a 
complete recovery from meningitis and were now cases of uncomplicated 
meningococcsemia. The two deaths were a case in which myocarditis 
was found post-mortem, and another in which after apparent recovery 
from meningococcal meningitis complicated by Type i pneumococcal . 
pneumonia, there was almost immediately a recurrence of meningitis 
and meningococcsemia with hsemorrhagic eruption and periarticular 
inflammation ; he died in spite of active serum treatment. It is a little 
doubtful if this case should be admitted to the category of meningo- 
coccsemia, as it is not certain that there was ever a completely 
ameningitic phase. 

Two of the cases were treated with sulphonamides during the 
meningococcsemic phase and both recovered. 

Treatment 

Little need be said of methods of treatment used before sulphon- 
amides came into use. The most important was of course serum 
therapy. It is not worth while attempting to analyse the effects of 
serum treatment as the number of varying factors is too great ; the 
nature of the complications, the stage when treatment was begun, the 
type of infecting organism, the potency of the serum available and its 
specificity for the infecting organism, the dosage and route of 
administration and so on. Many phj’sicians were definitely of opinion 
that serum had been of value, sometimes of great value, and this 
seemed specially so of Group I cases, the serum for which is more 
effective than that available against Group II and other strains. 
Nev'ertheless the French physicians tended after the 1914-1918 war to try 
other forms of treatment, and fixation abscess, protein shock by injec- 
tions of milk, sterile pus and intravenous v'accines, chemotherapy by 
intravenous injection of acrifla\'ine, trypaflavine, optochin and arseno- 
benzol were used and good results claimed for all. Other observ'ers 
found that the application of each remedy in turn led to improvement 
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which was only temporary. It is difficult to assess the value of treat- 
ment in a condition which tends to show sudden spontaneous recovery. 
Quinine was frequently given on the assumption that the case was 
malarial, and salicylates when the primary diagnosis was rheumatism, 
but both were usually found to be ineffective. 

In five cases anaphylactic shock during serum treatment was 
immediately followed by recovery from mcningococcsemia, but in a 
sixth case death took place during shock. 

The sulphonamides used were sulphanilamide, sulphapyridine and 
sulphadiazine, and of their complete efficacy there was no doubt. 
One hundred and seven cases were adequately treated with sulphon- 
amides and there was recovery, usually rapid, in all. In lOO of the 
cases treatment was begun in the pure meningococcjcmic phase, and 
there was no development of meningitis or other serious complication 
in any. In two the illness began with meningitis, apparently cured by 
serum in one of them. The ensuing mcningococcaemic phase was cured 
in each case with sulphonamidc. In five, sulphonamides were begun in a 
meningitic phase following mcningococcsemia. One patient was given 
some sulphonamidc too late in the illness to be efficacious. 

A typical course of sulphonamidc therapy was described in the 
record of Case 3, in the care of Professor Stanley Davidson, but some 
cases required more prolonged treatment. Sulphadiazine was the 
form most commonly used in the series under review. 

Incidence of Meningococc/emia 

It is evident that the number of amcningitic meningococcal infec- 
tions is much larger than is suspected. Many cases diagnosed as, 
for example, acute and subacute rheumatism, or in the Army, myalgia, 
may have been meningococcal. Probably every physician can 
remember also cases of obscure pyrexia which may have been of this 
nature, cases in which only repeated blood cultures might have revealed 
the cause of the condition. Even cases showing only skin lesions of the 
erythema nodosum type may be meningococcal. The patient of Martin 
and Dansie (1944), to whom reference has already been made, was 
only diagnosed because he was a soldier and, though feeling perfectly 
well, was kept in bed under observation. In civil life such a case would 
have remained undiagnosed, as he would not have been observed 
during his brief and rare rises of temperature, and a positive blood 
culture would not have been made. 

Probably in the future, cases suspected of being, or diagnosed as, 
meningococcasmia will be put on sulphonamides at an early stage 
and the long chronic type of illness may no longer be seen, unless 
drug-resistant types of meningococci are evolved. 

Since the above was written (in 1944) penicillin has also become 
available for such cases. 


{To be continued] 
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The material contained in this book formed the basis of the Hunterian Lecture 
delivered by the author in 1940. It consists of a detailed study of 1355 cases notified 
subsequent to 1920. The incidence of the disease in various occupations is studied 
and there is an account of the various carcinogenic agents which give rise to the 
condition. An interesting section shows that cases may occur about sixteen years 
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with 31 illustrations (15 in colour). Edinburgh: E. & S. Livingstone. 1946. 

Price 155. net. 

This little book embodies the author’s practical experience in the care of patients 
suffering from lupus vulgaris. After discussing the clinical features, almost half 
the volume is taken up with the treatment of the condition. The chapters on ultra- 
violet irradiation and tuberculin are especially full and informative. The public 
health and social implications of the disease are discussed, and a very moving appeal 
made on behalf of those unfortunate sufferers. This book deserves to be widely read 
by the medical profession, especially by those engaged in the public health services 
and by social workers of all kinds. It is beautifully printed and illustrated, the 
coloured photographs being particularly fine. We would congratulate the author 
on his succinct, lucid and very' readable presentation of the subject. 

Essentials of Clinical Allergy. By S. J. Taub, M.d. Pp. x-f 198, with 16 plates. 

Baltimore : Williams & Wilkins Co. London : Bailliere, Tindall & Cox. 1946. 

Price 1 6s. 6d. 

The author has written this book with the idea of clarifying the field of allergy 
for the general practitioner who cannot devote the time required to study the volumin- 
ous and rather controversial literature on allergy. He has presented a practical, 
clinical approach to the subject and has avoided highly theoretical discussions which 
have no practical implications. 

Dr Taub points out that allergic factors enter into nearly every branch of medicine 
and the possible allergic nature of many diseases whose etiology is at present unknown 
may further broaden this specialty. 

This little book can be thoroughly recommended. 

An Introduction to Essential Hypertension. By R. F. Herndon, m.d., f.A.C.p. 

Pp. ix-f 87, with 4 coloured plates. London : Bailliere, Tindall & Cox. 1946. 

Price $2. 50. 

With advancing knowledge, the subject of hypertension is forcing its way to the 
top of the list of medical problems and the literature on the subject is already 
enormous. The author has aimed to give a simple concise statement of the present 
concept of the process and to present it in such a way that it should be of the greatest 
help to the general practitioner. In this he has succeeded admirably, and the book 
can be confidently recommended to all who arc interested in this important subject. 
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Micror,v,alysis in Medical Iiiochrmhiry. By E, J. King. Pp. viii+i68. London: 

J. & A. Churcliill Ltd. 1946. Price los. 6d. net. 

Tliis small book covers the majority of routine estimations carried out in the 
biochemistry- laboratory of the modem hospital. Most of the methods described 
have been adapted for the use of small volumes of blood and plasma ; many of the 
modifications being the direct result of investigations by Professor King and his 
colleagues. 

The methods arc very well described and the chemical instructions arc clear. 
In addition to the routine analyses, there arc brief chapters on spectroscopic procedure, 
tests of function and, of especial importance, on colorimetric and photometric measure- 
ments. This book should be of great value in the laboratory, and it is to be hoped 
that the author will expand the range of subjects in future editions. 

Physical Chemistry of Cells and Tissues. By Rudolf Hober. Pp. xiii-hdyd. 

London : J. & Churchill Ltd. 1945. Price 42s. 

This volume sets out to elucidate modem physiology in terms of cell function, 
treating the subject as a branch of physical chemistry-. The author and his 
collaborators assume that the reader possesses not only a considerable knowledge 
of mathematics and physics, but also a fairly extensive library on these subjects. 
Consequently-, the book is not one which w-ill appeal to the average medical reader. 

The early sections arc mainly mathematical and physical. In the later sections 
of the book the authors consider the applications of thermodynamics to phy-siological 
functions, including respiration, oxidation, the biochemistry- and physiology of 
muscle, and intestinal and kidney- function. These later chapters, couched in more 
physiological language, should be of interest, not only to biochemists and physiologists, 
but also to those concerned with research on the clinical side. 

Throughout the text the authors are concerned with the functioning of the actual 
cell, as distinct from the intact animal. The pictures so obtained are discrete and the 
book does not aim beyond this ; yet one can visualise further advances in medical 
science (especially in the field of cancer research) based upon the fundamental facts 
which have been so carefully pieced together by the authors. 

The book contains a very- full bibliography. 

Modern Psychiatry. By William S. Sadler, m.d. Pp. xii-fSpfi. London ; 

Henry Kimpton. 1945. Price 50s. net. 

This is a large book w-hich covers a wide field and contains much interesting and 
valuable information. It cannot be read as a whole, but must be regarded more as a 
work of reference, dealing particularly- with diagnosis and treatment. It is obvious 
that the author has had wide clinical experience, as a result of which he has formulated 
his own views in relation to the understanding and treatment of his fellow-men. 
His opinions are expressed with considerable dogmatism. He seems to believe, 
however, more in exhortation than in reasoned judgment. 

A book such as this has its place and can be helpful to the general practitioner 
and to those interested in mental hygiene and personality studies. It is not a book 
which would be suitable for either the undergraduate or the postgraduate specialist. 

Men Under Stress. By R. R. Grinker and J. P. Spiegel. Pp. xii-f484. London : 

J. & A. Churchill Ltd. 1945. Price 25s. net. 

This most interesting book deals almost exclusively with American Air Force 
personnel, and proves that under sufficient stress any individual may fail to adapt 
to his difficult circumstances and may exhibit neurotic symptoms. The book attempts 
to understand the psychological mechanism of normal individuals in situations of 
stress. This, therefore, is a valuable contribution because it enables one to judge 
one’s fellow-men at a much more reasonable and charitable level. The studies are 
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important in relation to men who have been engaged in operational work overseas, 
and also in combat veterans who have returned home for rest and rehabilitation. 
The case records are first class and constitute a graphic picture of the backgrounds 
and of the ordeals to which these men were exposed. It is of particular importance 
that the cases have been followed through, and many who had been examined immedi- 
ately after their breakdown were again reassessed in the United States. 

This is the most comprehensive and most satisfactory war book on war personnel 
problems which has been published. It can be strongly recommended to all medical 
men in the Services, and particularly to every psychiatrist. 

Handbook of Psychiatry. By Louis J. Karnosh and Edward M. Zucker. Pp. 302, 

with illustrations. London; Henry Kimpton. 1945. Price2ss.net. 

This book, designed especially for general practitioners, consists of a condensed 
presentation of psychiatry, inclusive of mental deficiency and the psychoneuroses. 
It is inevitable that such a book should be dogmatic, but to constitute a safe guide it 
should also be strictly accurate and practical. Unfortunately it fails to reach those 
standards. 

As an example of the doubtful views expressed, it is stated that “ castration is 
found beneficial to the sexually aberrated person and to the public at large.” 

The book cannot be recommended. 

A.B.C. of Medical Treatment. By E. Noble Chamberlain, m.d., m.sc., f.r.c.p. 

Pp. viii-l-206. London : Oxford University Press. 1946. Price los. 6d. net. 

A brief account of the treatment of the more common medical ailments is given 
under the names of diseases and symptoms arranged alphabetically. The notes 
are exceedingly short, but seem to contain the essential features. The author is 
frankly critical of many accepted procedures and states his opinions clearly. Some 
sixty pages are devoted to detailed diets, and these should prove very helpful. 

The book is primarily intended for the general practitioner who wishes a handy 
reference, and it should adequately meet this need. 

Anatomy and Physiology for Nurses. By J. L. Hamilton-Paterson, m.d. Pp. 

vii-}-i 74 > with 102 illustrations. London: H. K. Lewis & Co. Ltd. 1946. 

Price 9s. net. 

In the small scope of 174 pages the author has covered those elements of two 
large sciences which are necessary for those who are appearing for the preliminary 
State examination in Nursing. The first chapter is of a very general character, then 
follows a short description of the physiology of the body and a general account of 
structure. Next there is a description of histology' and the physiological mechanisms 
which depend on microscopic structures, and the later chapters give a more detailed 
account of the regional anatomy' of various parts of the body. The scheme is 
excellently carried out, the explanations are clearly given and the text is well 
illustrated by' simple line diagrams. The book will sen'e a useful purpose. 

Artificial Respiration Explained. By' F. C. EtT, M.D., F.R.C.P. Pp. iv-i-76, with 

32 illustrations. Edinburgh: E. & S.* Livingstone. 1946. Price3s.net. 

The author points out that the subject of artificial respiration usually' receives 
scant attention in odd comers of books on First Aid. He feels so much advance 
has recently been made in the subject that it now justifies more attention. Under- 
lying principles and objects are described in simple language and the various methods 
in current use arc thoroughly examined. The book should be of the greatest service 
to those who wish to prepare themselves to render first aid. 
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Medical Jurisprudence and Toxicology. By John Glaister, J.P., D.SC., M.H., 
F,R.S.(Edin.). Eighth Edition. Pp. xii+691, with 222 illustrations, 89 in 
colour. Edinburgh : E. & S. Livingstone Ltd. 1945. Price 30s. net. 

This edition has been thoroughly revised and brought up-to-date and many new 
illustrations have been included. Much new material has been added in rdation 
to the English and Scottish courts and the relevant legislation throughout has been 
revised. The toxicological section gives an account of many new substances and 
the subject of alcoholism is discussed at length. The high standard set by the 
previous editions has been fully maintained. 

The volume will make a substantial contribution to forensic medicine and will 
prove of great value to both lawyers and medical practitioners. 

Chesi Examination. By RICHARD R. Trail, m . c ., M.A., M.D., F.R.C.P. Second 
Edition. Pp. x-{-l22, with 94 illustrations. London : J. & A. Churchill Ltd. 
1945. Price 12s. 6d. net. 

This little book has been written mainly to correlate the anatomy and physiology 
of the lungs with the physical findings — clinical and pathological. The present 
edition has been slightly enlarged, particularly by the addition of illustrative X-rays, 
set in the text so that they arc easy for reference. The order of contents has been 
changed and notes added on such points as the interpretation of breath sounds and 
the “ natural abnormalities " of the bony thorax. 

Symptoms of Visceral Disease. By Francis Marion POTTlNGER, A.M., M.D., 
LL.D., F.A.C.P. Sixth Edition. Pp. 442, with 97 illustrations and 10 coloured 
plates. London ; Henr\’ Kimpton. 1944. Price 25s. net. 

This book attempts to bring an important phase of physiology to the physician. 
Some symptoms are easy to interpret, others, mainly of a reflex nature, are more 
difficult. The author discusses man as a segmental organism, and assigns reflex 
spasms, referred pain and degenerations to the various neurons which mediate 
impulses from inflamed or irritable viscera. The clinician, knowing these segmental 
relationships, can hence reason from the affected organism to the zone of the reflex 
or from the zone of the reflex back to the organ. 

Clinical Biochemisiry. By A. Cant.arow and M. Tru.mPER. Third Edition. 
Pp. 647, with 29 illustrations. London and Philadelphia : W. B. Saunders 
Company. 1943. Price 32s. 6d. net. 

This book will prove to be extraordinarily useful to those who are interested 
in the applications of Biochemistry to Clinical Medicine. There is a sufficiency 
of elementary' biochemistry in the various chapters to make the book acceptable to 
those who have not specialised in chemistry, and who yet would be prepared to 
learn a little of the subject for the sake of advancing their knowledge of scientific 
medicine. 

The text is clearly written, the arguments are easily followed, the whole matenal 
is brought more up-to-date than one has any right to expect at the present time, 
and it covers a very wide range of scientific and medical research. It is a book 
which one would have great confidence in recommending to clinicians who are 
interested in the scientific side of medicine. 

The indexing is up to the highest possible standards, and there are over a thousand 
useful references. It is significant to note that only about 5 per cent, of these refer 
to British publications. 
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Clinical Pathology. By P. N. Panton, M.A., M.B., B.CHIR., and J. R. Marrack, 

M,A,, M.D., with the assistance of H. B. May, m.a., M.D., m.r.c.p. Fifth 

Edition. Pp. ix+450, with 59 illustrations. London : J. & A. Churchill. 

1945. Price 21S. net. 

In this book full details of the chemical, bacteriological and histological procedures 
demanded of a clinical laboratory are given. Many of the tests are those also used 
by clinicians, for whom a list of the samples required by the laboratory for chemical 
analysis is now included. The methods described are not always those in most 
common use, but there can be few investigations, even those most recently suggested, 
which are not covered by the tests given. Additions to the present edition include 
a section on antibacterial chemotherapeutic substances and a sub-section on the 
Rh agglutinogens. 

The findings in health and disease are clearly stated and though the discussion 
of the significance of abnormal findings is condensed, it should be of use to the 
laboratory worker for whom it is primarily intended, if not to the clinician. 

Diseases of the Nervous System. By F. M. R. Walshe, M.d., F.R.C.P., D.SC. 

Fourth Edition. Pp. xvi -1-360, with 51 illustrations. Edinburgh: E. & S. 

Livingstone Ltd. 1945. Price 153. net. 

The fourth edition of Walshe’s Diseases of the Nervous System is a clear and 
eminently readable account of the commoner nervous diseases. Factors in neuro- 
logical diagnosis are discussed in the opening chapters ; the book ends with a short 
account of the psychoneuroses and includes a very practicable and simple scheme 
of examination of the nervous system. 

Progress in knowledge since the publication of the third edition has called for 
revision ; several chapters have been throughly recast and new matter added on 
the nature of aetiology and on the concept of psychomatic illness. 

Dr Walshe has his foibles ; his reluctance to honour great clinicians of the past 
in the matter of nomenclature leads to the appearance of a few unfamiliar terms. 
Korsakow’s syndrome, for instance, is referred to as the polyneuritic psychosis. As 
a whole, however, the book affords the best approach to neurological illness for 
students and general practitioners that I have read. 

A Textbook of Ophthabnology . By Sandford R. Gifford, M.A., M.d., f.A.c.S. 

Third Edition. Pp. 470, with 260 illustrations including 43 in colour. London : 

W. B. Saunders and Co. Ltd. Price 20s. net. 

This short textbook by the late Dr Sandford Gifford can be recommended to 
students and general practitioners as both reliable and readable. 

Many ophthalmologists, however, would disagfree with the emphasis laid upon 
certain lines of treatment. Few, for example, would agree that intensive therapy 
Viith vitamin Bi is of proven value in the treatment of retrobulbar neuritis due to 
multiple sclerosis, or that heparin has been showi to have appreciable effect in 
lessening the damage resulting from thrombosis of the central retinal vein. The 
snluc of riboflavin in the treatment of acne rosacea would also appear to have been 
over-stressed. 

Introduction to Medical Science. By William Boyd, m.d., m.r.c.p.e. Third 

Edition. Pp. 366, with 126 illustrations. London : Henry Kimpton. 1946. 

Price 1 8s. . 

The title of the book is perhaps rather misleading. It is written for the nurse 
beginning her medical career and is planned to give a general introduction to the 
study of disease, its causes, and the changes which accompany it. 

Professor 'Boyd is the author of several successful text-books. His clear style 
and apt descriptions contribute greatly to the popularity of his works. 
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THE PROGRESS OF DERMATOLOGY 
Inaugural Address 
B y Professor G. H. PERCIVAL 

Although the chair of Dermatology is the first of its kind to be 
established in Great Britain, the subject with which it is concerned 
has occupied the attention of the medical profession from the earliest 
times. Not only have British physicians played- a prominent part in 
its development but, as in other branches of medicine, graduates of 
this University have been numbered amongst its most distinguished 
exponents. 

To me has fallen the great honour of being the first occupant of 
the chair, and it seems fitting that in my inaugural address I should 
trace the past development of my subject, give an account of its present 
state, and discuss its future. 


Historical 

The roots of dermatology are as deep as those of medicine itself. 
The Ebers Papyrus describes skin diseases and their remedies, and 
Herodotus tells of an ancient dermatologist who was called in con- 
sultation from Egypt to Greece. In the Old Testament the Pentateuch 
records a plague of boils and blains ; the Levitical dispensation gives 
guidance to the priesthood in the general management of skin disease ; 
and Job’s eruption, which greatly aggravated his general distress, is 
described in detail. 

In the Hippocratic collection, and later in the works of Aristotle, 
Galen, and Celsus are to be found many dermatological names with 
which we are familiar to-day. One obser\'’ation calls for more than 
passing notice, in view of subsequent events, and on account of its 
general interest ; this is the mention by Aristotle of the existence of 
the parasite which we now know as the acarus Scabei. He drew 
attention to the fact that it lives in the skin, but he did not regard it 
as the cause of scabies, and two thousand years and more were to 
elapse before its etiological significance was recognised by the medical 
profession. 

At a later date the Arabians gave accurate descriptions of variola 
and ^beola, . leprosy and madura foot ; they enlarged on previous 
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Although the chair of Dermatology is the first of its kind to be 
established in Great Britain, the subject with which it is concerned 
has occupied the attention of the medical profession from the earliest 
times. Not only have British physicians played a prominent part in 
its development but, as in other branches of medicine, graduates of 
this University have been numbered amongst its most distinguished 
exponents. 

To me has fallen the great honour of being the first occupant of 
the chair, and it seems fitting that in my inaugural address I should 
trace the past development of my subject, give an account of its present 
state, and discuss its future. ■ 


Historical 

The roots of dermatology are as deep as those of medicine itself. 
The Ebers Papyrus describes skin diseases and their remedies, and 
Herodotus tells of an ancient dermatologist who was called in con- 
sultation from Egypt to Greece. In the Old Testament the Pentateuch 
records a plague of boils and blains ; the Levitical dispensation gives 
guidance to the priesthood in the general management of skin disease ; 
and Job’s eruption, which greatly aggravated his general distress, is 
described in detail. 

In the Hippocratic collection, and later in the works of Aristotle, 
Galen, and Celsus are to be found many dermatological names with 
whicli we are familiar to-day. One obser\'ation calls for more than 
passing notice, in view of subsequent events, and on account of its 
general interest : this is the mention by Aristotle of the existence of 
tlie parasite which we now know as the acarus scabei. He drew 
attention to the fact that it lives in the skin, but he did not regard it 
as the cause of scabies, and two thousand years and more were to 
elapse before its etiological significance was recognised by the medical 
profession. 

At a later date the Arabians gave accurate descriptions of variola 
and njbeola, . leprosy and madura foot ; they enlarged on previous 
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conceptions of prmphinvis, I'C/emn niul rosacea, and they also noted 
the aenrus a.s heinjt incidental to the skin. 

As in other field.'; of m'-dirine, little v.n.s added to our knowledge 
of skin disease.s thnnighoiit the Miildle Age.s and early Renaissance, 
when phy.sicians oreiipied th'-m.selve.s hy debating the witings of the 
ancients and speculating on hutnoral rau.se.s to the neglect of clinical 
study. At this time, however, there were two occurrences of out- 
standing dennatolngieal interest. 'I'he fir.st was the spread of leprosy 
throughout the luiropran continent, coinciding with the wanderings 
of the crusader.s and the general state of poverty resulting from 
constant warfare, 'fhe .secmul was the introduction of syphilis to the 
old world, 'fhe contagiousness tjf leprosy had been early recognised, 
and steps were soon taken to limit its spread by the institution of 
leper houses. At one period there were estimated to he some 19,000 
throughout Christendom. It tmi.st not be .supposed, however, with 
the confu.sed terminology which then existed, that the diagnosis of 
Icpro.sy was accurate, and probably many sufTerers from a variety of 
benign, chronic, and ulcerative skin conditions were put into Lazar 


houses and true lepers were much in the minority. 

Syphilis was brought into We.stern ICuropc at the end of the 
fifteenth century, the disease spread rapidly throughout the entire 
civilised world, and in the words of a contemporary French witer 
"spared not cross nor crown.” It.s skin lesions were of course most 
prominent, and its constitutional accompaniments of a severity to 
cause great suffering and early death. The credit for presenting the 
first clear picture of the symptoms and course of this new disease is 
usually given to Fracastorius, a Veronese physician, who made it the 
subject of a Latin poem which he published in 1530. ^ should 

like to point out that William Dunbar should at least share the poetic 
and clinical laurels with Fracastorius, and even take pride of place , 
for in 1500 he wrote and published a poem on .syphilis, in which e 
described many sj-mptoms of the disease, and which he dedica e 
to the queen of King James the Fourth of Scotland. In Scotian , 
syphilis was originally designated " gore ” or " grangore,” and in 
1497 an edict was drawn up by the King’s Privy Council in Edinburg 
entitled “ Anc Grangore Act," ordering that precautions be taken to 
prevent the spread of its contagion. That the authorities were a ne 
to the necessity for preventive measures is evidenced by two Ordinances 
issued as far apart as Paris and Aberdeen — in Paris on 6th i arc^ 
t 497 > ^^cl by the Aberdeen Town Council exactly forty-five dajs a 
(21st April). • 

During the sixteenth and seventeenth centuries, just as 
was becoming endemic throughout Europe, and its symptoms, 
still severe, were lessening in intensity, leprosy showed a rapid 
and Daniel Turner, writing in London in 1714, claimed no perso 
knowledge of it whatsoever. 

There was no orderly classification of skin diseases. The 
nomenclature, i^ncluding the terms leprous and scorbutic, was app 
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indiscriminately to any and every cutaneous eruption, and had no 
true diagnostic significance. 

In this state of virtual chaos the first book devoted entirely to 
diseases of the skin was published by Girolamo Mercurialis at Venice 
in 1572. It was not until 1714 that the second appeared — the work 
of Daniel Turner, of the College of Physicians of London. This 
book achieved great popularity, reached a fifth edition, and was 
translated into French in 1742, being the first dermatological treatise 
in that language. Turner described a variety of skin diseases, without 
any attempt at classification beyond arranging them according to the 
region of the body which in his experience they commonly affected. 

It is interesting to reflect that the visual perception of colour and 
form is, with few exceptions, and without the aid of even the simplest 
apparatus, the sole faculty required to differentiate the various skin 
diseases. One might even go further and say that a keen appreciation 
of colour is the less important of the two. Both the history of 
dermatology and present-day experience in teaching it to students 
who have already been to some extent trained in clinical observation 
seem to show that the faculty of keen visual observation is relatively 
dormant ; certainly in comparison with the faculty of recording aural 
and tactile impressions and of understanding the written or spoken 
word. 

In the last decade of the eighteenth century, however, there was 
one physician, by name Robert Willan, in whom this faculty was 
developed in the highest degree. He was indeed “ Eyes to the Blind,” 
and he has been acclaimed with justice as the father of modern 
dermatology. Robert Willan graduated at Edinburgh University in 
1777, his years of active medical practice were spent in London, and 
he died in Madeira at the age of fifty-three. In 1790 he had evolved 
his plan for the arrangement and description of cutaneous diseases, 
and for this great work he was awarded the Fothergillian Gold Medal 
by the Medical Society of London. 

He classified skin diseases according to the predominant primarj' 
lesions, a method which is essentially artificial, which is based on 
external appearances only, and which takes no account of the intimate 
nature, course, or cause of the disorder. Like most other classifications 
of natural phenomena it is open to criticism, but of all those suggested 
in dermatology that of Willan has best stood the test of time. Since 
Willan s day the nomenclature of skin disease has been further enriched 
by many imposing titles which have been perhaps from time to time 
the subject of kindly criticism on account of their apparent extravagance. 
But copious and definite nomenclature has manifest advantages ; it 
demands an accurate investigation and a habitual analytic turn of 
mind, and where there is little discrimination in language, little 
precision in observation can be expected. 

Willan had for his assistant and colleague Thomas Bateman, \vho 
was also a graduate of Edinburgh University, and who continued 
the work of his teacher and was instrumental at that time in spreading 
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Willan’s views more widely than miglit otherwise have been the case. 
Bateman’s main work was translated into several languages, and 
not only did it receive a most cordial reception by the medical pro- 
fession but it met with the approbation of no less a personage than 
the Emperor of Russia. 

During this period, France, even while recovering from the agonies 
of a profound political upheaval and engaged in a prolonged and 
disastrous war, was quick to absorb and apply these new principles, 
and during the succeeding decades the scene of dermatological activity 
and progress, initiated in Britain, shifted to the St Louis Hospital 
in Ptiris. 

Jean Louis Alibert, afterwards Baron Alibert, was then working 
in the hospital, and had as his contemporaries in other branches of 
science and medicine such men as Lavoisier, Lugol (of iodine fame), 
and Dupuytren. Alibert devoted himself exclusively to hospital 
practice during the period of the Napoleonic wars, and dermatology 
was his main interest. In 1815, in contrast to the modern conception 
of ideal conditions of medical service, he forsook his full-time hospital 
appointment for a remunerative practice in the circle of the restored 
monarchy, thus emulating Vesalius, who evinced a similar change of 
heart some two hundred years before him. Alibert, howev'cr, saw 
the error of his ways, and in 1S29 he returned to the scene of his 
former triumph, wlicre he spent the remainder of his days as a 
stimulating teacher and a no less vigorous adversary’ of Willan’s 
views, which, during the Baron’s absence, had been introduced to the 
St Louis and generally accepted by its staff in preference to his own. 

In the middle of the nineteenth century a progressive school of 
dermatology was established in Vienna by Hebra, with his able 
successor, Kaposi. They made full use of the discoveries of their 
predecessors, but contributed little new themselves. In the latter 
part of the century Paul Unna of Hamburg was perhaps the most 
dominant personality in the world of dermatology. He was quick 
to adapt to the study of skin diseases the newly discovered science of 
bacteriology and the improved technique of histo-pathology, but 
either because of his dogmatism or of misinterpretation of the real 
meaning of certain of his hypotheses and statements his teaching 
has subsequently been the cause of no little misunderstanding in some 
fields of dermatology. 

At this time no attempt had yet been made in London to provide 
any systematic teaching in dermatology, and in the various hospitals 
and dispensaries patients suffering from skin disease were relegated 
to the charge of some junior member of the staff whose real ambition 
lay in other directions. Nelligan, Erasmus Wilson, and Tilbury Fox 
had carried on the tradition of Willan and Bateman, but dermatology 
was receiving no recognition as a special subject. In 1882 a group of 
physicians who were interested in diseases of the skin formed the 
Dermatological Society of London; in 1888 the British Journal of 
Dermatology was founded, and the London School of Dermatology 
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gradually took shape. It was soon sponsored by such renowned 
figures as Malcolm Morris, Radcliffe Crocker, Jonathan Hutchison, 
and many others. 

Progress in Scotland 

Having outlined the slow evolution of world dermatology to a 
stage where some semblance of maturity and definition has been 
achieved, it is only consistent with the present occasion that we should 
review the progress of dermatology in Scotland, and particularly its 
development here in Edinburgh. 

Our early records show that leprosy and syphilis flourished in 
Scotland as elsewhere, and the prevalence of skin diseases in the 
Highlands in the early eighteenth century is mentioned by Macauley, 
who quotes from Burt’s letters and Clelland’s poetry to show that 
many of the inhabitants were covered with cutaneous eruptions and 
smeared with tar, like sheep. 

A lively contemporary interest was naturally taken by the medical 
profession of Edinburgh in the teaching of Willan and Bateman, 
and critical reviews of both Willan’s and Alibert’s classifications 
appeared in the Edinburgh Medical and Surgical Journals of 1806 
and 1820. These show that the reviewers were not only thoroughly 
acquainted with the prevailing views on dermatology but were highly 
appreciative of Willan’s work. In 1821, Thomson, then professor of 
pathology, observed and described a series of cases of molluscum 
contagiosum, a condition which was not previously well known — 
Willan was not familiar with it — and one which has remained since 
Thomson’s time essentially an Edinburgh disease. In 1824 an attempt 
was made by Dr Edward Duffin to establish a Skin Dispensary in 
Edinburgh, when on his own initiative he opened a clinic in the 
Lawnmarket. He not only examined three hundred new patients 
there in the first two months but in his own residence provided bathing 
facilities, and during the same period five hundred baths were admin- 
istered to the suffering poor. Duffin tried to raise funds to further 
these projects, but unfortunately his appeal, in which he used exactly 
those arguments which have been used so often on subsequent occasions 
for similar purposes, met with no response, and his clinic had to be 
discontinued. Thus the first of several efforts to establish dermatolog}’’ 
in Edinburgh failed. 

Some time later, in 1831, John Paget graduated in Edinburgh 
University, proceeded immediately to Paris and studied dermatology 
under Alibert. In 1832, against considerable international competition, 
he succeeded in gaining a prize which had been offered by Alibert 
for a dissertation on the relative merits of the artificial and natural 
classification of skin diseases. This early promise did not mature, 
however, for on leaving Paris he married a Polish baroness, and 
thereafter interested himself in the management of his wife’s estates, 
in which occupation he seemed to excel, for he became noted as an 
agriculturist, introduced a new breed of cattle, and devoted particular 
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attention to the culture of the vine. In spite of his obvious good 
fortune and useful life it must be deplored that he did not choose 
to return to his native city, there to further the subject in which he had 
shown such initial prowess. 

Sir Norman Walker often recounted how he had inquired of two 
Edinburgh students of the forties of last century, Sir Henry Littlejohn 
and Dr John Smith, what were their recollections of the teaching of 
dermatology in the University in those days. He was told that it was 
non-existent, and that no case of skin disease was admitted to the 
clinical wards or received treatment of any description. Paris %vas 
then the only centre where dermatological instruction was available. 
This grave omission from the medical curriculum was rectified by Dr 
Hughes Bennett, to whom the Edinburgh Medical School also owes 
much for his introduction of a new and methodical system of clinical 
teaching based on personal observation, and the education of the senses. 
Here are some of Bennett’s remarks on diseases of the tegumentary 
system, quoted from his Principles and Practice of Medicine : 

“ Ignorance here, although it seldom occasions danger to human 
life, produces great inconveniences, exasperates the progress of other 
maladies, renders life miserable, and frequently destroys those social 
relations and ties which constitute happiness.” 

Bennett shared the skin wards with Laycock, the professor of 
Medicine, each being in sole charge for three-monthly periods, and 
it is said that eacJi was capable of the most open and robust criticism 
of the other’s views and methods, a state of overt rivalry which must 
surely have been in the best traditions of the subject and must have 
provided added interest for the student. 

Bennett died in 1875, when the present Infirmary was opened 
in 1879 no wards were set aside for the treatment of skin diseases. 
The foundations which he had laid for the establishment of dermatology 
in Edinburgh were thus abandoned, and apart from a slight interest 
in skin diseases shown by Sir Douglas MacLagan,‘who from time to 
time admitted cases to his wards, the subject passed into a period of 
temporary oblivion. In 1880 Sir Norman Walker began the study of 
medicine, and his chief recollection of the instruction he then obtained 
in the subject to which he was' later to devote himself with such dis- 
tinction was that Joseph Bell taught him to distinguish between 
rodent ulcer and lupus vulgaris, a differentiation which some at least 
of Bell’s colleagues regarded as being hardly worth while. 

Allan Jamieson graduated in Edinburgh in 1865, and his interest 
in skin diseases had been aroused by the teaching of Hughes Bennett. 
After a short spell of general practice in Edinburgh, Jamieson, on 
the advice of Sir Douglas MacLagan and Argyll Robertson, decided 
to specialise in diseases of the skin, and after a period of study under 
Hebra he returned to Edinburgh to carry out this project. He met 
with considerable opposition from the older physicians, and it was 
not until 1884 that he was appointed to the Staff of the Royal Infirmary 
as Extraordinary Physician for Diseases of the Skin. • 
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Jamieson had first one — later extended to two — out-patient days 
in the week, and he established his reputation as a dermatologist and 
a teacher by the publication in 1888 of his Manual of Diseases of the 
Skin and by his almost legendary Saturday morning clinics in the 
West Medical Theatre. His success as a teacher clearly indicated 
that a systematic course of dermatology should be included in the 
medical curriculum, and after a prolonged process of wearing down 
vested interests this last ditcli was carried, and the University appointed 
Allan Jamieson Lecturer in Dermatologj'. 

At this time events relating to dermatology were moving on parallel 
lines in Glasgow and were being sponsored by McCall Anderson. 
In 1861 he organised and opened the Glasgow Hospital for Diseases 
of the Skin, and in 18S3 a special department for Diseases of the Skin 
was established in the Glasgow Royal Infirmary. 

Returning again to affairs in Edinburgh, Ward I was allocated 
jointly as an Ear and Throat and Skin department in 1891, and 
Jamieson shared its twelve beds with Peter Macbride, but the 
popularity of Jamieson’s lectures was for a time the unwitting obstacle 
to the further expansion of the Skin Department, for the following 
reason. In the minutes of the Royal Infirmary for May 1899 it is 
recorded that a request by him for additional beds was refused by 
the Managers on account of the unanimous disapproval voiced by 
the Medical Staff, who were of the opinion that Jamieson’s classes 
had a deleterious effect on the attendance at their medical clinics. 
The measure of protection afforded by the Managers to the Senior 
Physicians was, however, of short duration, and in 1903 when the 
new Ear and Throat Department was opened, Jamieson fell heir to 
six additional beds. The opening of the new Eye Department in 1905 
vacated space in Ward II, which had long been associated with the 
name of Argyll Robertson, and this in turn was given over to the 
Skin Department, which from that time until 1936 was located in 
Wards I and II. Jamieson retired from the Infirmary in 1906, and to 
his ability and statesmanlike qualities lies the credit of at last establish- 
ing dermatology on a firm footing in this school, thus fulfilling Bennett’s 
earlier ambitions. In a recent reference to Jamieson and McCall 
Anderson, Sir Ernest Graham Little has aptly described them as the 
two pillars which support the imposing edifice of Scottish Dermatology. 
Sir Norman Walker succeeded Jamieson as the holder of the Lecture- 
ship, and it requires no words of mine to recall the worthy manner 
in which he filled this office, or to remind you of his untiring efforts 
for the advancement of medicine, for his memory is still green amongst 
us. He was a clinician of outstanding ability, and, like Allan Jamieson, 
a gifted teacher and writer. His book, An Introduction to Dermatology, 
first published in 1899, reached its tenth edition during his lifetime. 
Through his initiative the treatment of ringworm of the scalp and 
lupus vulgaris was put on an organised basis in Edinburgh ; he was 
a pioneer in X-ray therapy, and bore the evidence of it on his hands ; 
and the collection of models of skin disease at present owned by the 
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University, and which is second to none, was begun under his auspices. 
He would surely have rejoiced had he known that in the fullness of 
time his own subject was to receive such ample and generous recognition 
as it does to-day. 

In 1912 Dr Frederick Gardiner was appointed joint lecturer in 
Skin Diseases with Sir Norman Walker, with whom — and later with 
Dr Cranston Low — he shared the Skin Wards. Finally, in the month 
of June 1936, a new Skin Department was opened in the Infirmary, 
the most complete of its kind in Great Britain. 

Hospital Organisation 

This now brings me to the point where the romance and history 
of the subject end, and where we must consider and appraise what 
we find here in Edinburgh, and suggest improvements. It is not 
of course possible even to guess at the real incidence of skin disease 
in the community, but it is safe to say that in recent years at least 

20.000 patients suffering from skin disease are seen each year in this 
area by dermatologists alone. In 1940, centres for the treatment of 
cutaneous parasitic infestations and their septic complications were 
established in Edinburgh, and have dealt with some 25,000 cases 
annually. Daily out-patient dressings at the rate of approximately 

12.000 per annum arc given in a small department for this purpose 
attached to the Skin Department of the Royal Infirmarj', and at a , 
special centre for the treatment of sdiool children the figure is in the 
region of 7000. In the various skin wards of the Infirmary and the 
Municipal Hospitals the annual admission rate is approximately 600. 
These figures are sufficient to show that there is no lack of material 
for clinical observation and investigation, and they show a significant 
increase on those of the newly extended Skin Department of the 
Edinburgh Royal Infirmary in 1908, when the number of cases seen and 
treated was only 1600. 

This increase in the incidence of skin disease is certainly more 
apparent than real, and probably indicates a greater attention to 
health on the part of the public, and an appreciation of the facilities 
available to them. The general incidence of skin disease depends 
partly on housing conditions, partly on the extent to which the public 
avail themselves of the facilities provided in new housing schemes, 
and by the town authorities, and partly on school medical inspection. 
If these services are adequate and properly used the incidence of 
parasitic skin diseases and their septic complications will be kept 
down. The general nutrition of the community, and the existence 
of circumstances predisposing to anxiety and nervous strain have a 
direct bearing on the occurrence of other groups of skin disease, 
and conditions in industry greatly influence the incidence of dermatitis. 

The first mention of industrial dermatitis was made by Ramazzini 
in 1705 in his Treatise on the Diseases of Tradesnmi, in which he 
quotes Hippocrates as saying ” that there are very many arts and 
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callings which arc very useful and pleasant to those who stand in need 
of their assistance, but occasion a great deal of trouble and labour 
to those who practise them." Conditions of working arc much 
improved since the days of Ramazzini, and general intoxications as a 
constant risk have been almost entirely eliminated from industry. 
Although it is a compcnsatablc disease there is no compulsory notifica- 
tion of industrial dermatitis, but of eases notified voluntarily there 
were in 1937-38, 2500 ; in 1942, 9500 ; and in 1943, 8802. These 
numbers are from five to nineteen times greater than those for the 
fourteen notifiable industrial diseases for the corresponding years, 
and in one industry the figures obtained from a single district seem 
to indicate tliat the incidence of dermatitis has increased seventy-fold 
during the past five years. Much has been done to try to reduce 
dermatitis in industry' by giving the workers protective garments, 
protective creams for application to the skin when exposed to the 
action of dusts and liquids, and by the provision of adequate washing 
accommodation. In spite of this a considerable number of cases arc 
attributable to carelessness on the part of the worker, needless exposure 
of the skin to known irritants, and to neglecting to use the protective 
measures provided. The rehabilitation of cases of industrial dermatitis 
is difficult, for it is seldom possible for a manual worker to obtain 
dr}’, clean, work, and an immediate return to any other type of employ- 
ment is fraught witli the risk of recurrence. The housewife is perhaps 
the most unfortunate sufferer from the disease — for her there is no 
compensation, no possible change of employment, and if the incidence 
of dermatitis in the great national industry of housekeeping were 
known, the figure would without doubt be staggering. 

If such is the bearing of the social environment on dermatology, 
what is the outlook for the individual sufferer from skin disease ? 
In the vast majority of cases the diagnosis of skin disease is rapid and 
accurate, but their cure is another matter, and treatment is often a 
weary process. Disease of the skin differs from that of most other 
organs in that it is visible to the patient as well as felt by him, and no 
cure is complete from his point of view until he no longer experiences 
its sensations and can no longer see his eruption. In this latter respect 
the internist, with his apparatus and laboratory reports, and the 
situation of the organs whose diseased states he treats, is often in a 
much more enviable position vis-a-vis his patient, and perhaps his 
own peace of mind, than his dermatological colleague. Nevertheless 
it is possible with care and perseverance, and given adequate facilities, 
to influence favourably or to cure almost all skin diseases, many of 
which would, if left to themselves, be of a more or less continuous 
and^ perrnanent nature. Unfortunately this ideal is not invariably 
achieved in general practice and for the following reasons. Because 
skin disease is seldom dangerous to life, and seldom causes complete 
incapacity, the patient may be unwilling to undergo a form of treatment 
which keeps him from his normal pursuits, and in many cases treatment 
may have to be modified to suit the patient and not the disease. Further- 
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more, under present conditions we so often have to leave the patient 
to carry out a complicated and time-consuming dressing without 
adequate help, facilities, or supervision. The average patient may 
be entrusted with the oral administration of a potent drug, and the 
most satisfactory results are obtained, but when he is faced with 
the task of personally treating an eruption of even moderate extent it 
is unlikely that the instructions will be followed with equal precision. 
Such a condition should be treated for him by a nurse with special 
knowledge of the appropriate technique, but it is at present seldom 
possible to obtain this necessary help. There is a general shortage of 
nurses, and a proportionately greater shortage of nurses who have 
any dermatological experience. A long and arduous training is 
necessary before a nurse becomes expert in the treatment of skin 
diseases, and many more nurses possessing such specialised knowledge 
are required to meet present-day needs. The treatment of a skin 
disease demands patience and attention to what appear at first to be 
trivial details, but what training could be better in a nursing course, 
for the nurse can sec the effects of inattention to detail, and she can 
have the satisfaction of watching the disease fade before her eyes as a 
result of well-directed effort. 

There exists in Edinburgh the nucleus of a scheme for the nursing 
of out-patients suffering from skin disease, but it is not sufficiently 
organised, nor is it large enough to deal with the needs of the City 
and its immediate surroundings. It comprises too many unco-ordinated 
centres, some of them makeshift war-time arrangements, some of them 
ill-housed, and in at least one the conditions under which the staff 
carry out their duties and in which the patients wait and are treated, 
are quite unsatisfactory. The convenience to the community intended 
by the regionalisation of certain centres has been defeated to some 
extent by the fact that many sufferers from skin disease hesitate to 
seek help at treatment centres in their own district because they feel 
that by doing so the nature of their ailment may become known to 
their neighbours. A single well-equipped, completely staffed, and 
centrally placed establishment would bring about an economy m 
administration, would save much loss of time in school attendance 
and in industry, and would alleviate considerable suffering and incon- 
venience. We need more bed accommodation, and, as far as ordinary 
skin diseases are concerned, it should, if possible, be housed under 
one roof. Separate accommodation should also be provided for the 
treatment of the prolonged case, for certain diseases may require from 
two to three years’ constant treatment for their cure, and the way of 
the sufferer from lupus should certainly be smoothed by the establish- 
ment of a properly equipped treatment centre, with beds attached. 
In these three ways — by the provision of a larger number of specially 
trained nurses, the establishment of an adequate out-patient treatment 
centre, and by increasing and centralising the existing bed accommoda- 
tion — the immediate social burden imposed by skin diseases wmuld 
without doubt be considerably lightened. 
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Teaching 

Such is the position from the point of view of organisation but, 
without tire practitioner and the specialist, what has been done and 
what is envisaged could not be, and this brings us to a consideration 
of the teaching of dermatology, which is obviously a prime concern 
of the cliair. 

I do not wish to elaborate a plan wherewith to revolutionise the 
organisation and teaching of a subject which has reached its present 
state by a slow process of evolution, but some enterprise from which 
new plans may evolve is essential to the vitality of the subject. It 
seems that the student has difficulty in acquiring an understanding of 
skin disease. It may be that the nomenclature sounds unduly strange 
to his ears, or that the points of clinical differentiation are finer than 
those which he has already encountered in his course. He may be 
confused by the fact that a single eruption can present a variety of 
appearances according to the region of the body which it affects and 
as a result of external influences from which the internal organs are 
protected. Perhaps it is because the entire disease is too obviously 
spread out before him, demanding an immediate and absolute inter- 
pretation. I have already referred to the role of visual observation 
in dermatology, and to the seeming poor development of this faculty 
with regard to static objects, but if the student has not eyes to see 
and a visual memory to store the picture no words however eloquent 
can aid him. To make good this shortcoming would seem to be an 
admirable exercise for the student, and to master it would increase 
his facility in other subjects in the medical curriculum. No other 
clinical subject can develop this faculty to the same extent, and it 
might therefore be advantageous to introduce him to dermatology 
at an earlier stage in the curriculum. He would have an opportunity 
of visually observing diseases run their course and would correlate 
cellular pathology and derangement of function with visible clinical 
findings, and not with sounds and shadows. The histo-pathology of 
skin disease is more accurately known and more easily accessible 
than that of any other group of organs ; in no other organ can the 
known facts of the biological conception of allergy be so clearly and 
easily demonstrated, and the capillaries of the human skin and their 
reactions provide a striking object lesson in physiology. 

With the aid of colour photography, the cinematograph, and in 
particular, the talking film, the teaching of dermatology to large 
groups of students can be improved beyond measure, and the adoption 
of these methods to under-graduate and post-graduate teaching only 
awaits the availability of the necessary apparatus. 

Research 

Turning now to consider the scientific aspect, it becomes apparent 
that dermatology has been the subject of continuous and persevering 
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research. The outcome of research must of necessity be determined 
by a mixture of minute observation and inevitable chance, and in the 
past fortune has, on occasion, favoured the diligence of dermatologists. 
Dermatological research has played no small part in the advances 
which have been achieved in medicine since the eighteenth century — 
a part which is so woven into the accepted fabric of medical thought 
that in these days it may not be generally recognised, and it is therefore 
well worthy of mention. 

The pioneer work of Robert Willan produced a classification of skin 
disease, and, by establishing precision where there had previously been 
utter confusion, he removed the first obstacle in the path of the study of 
causation. The earliest advance in the etiology of skin diseases was 
the discovery that the acarus was the cause of scabies. The existence 
of the acarus had been known for at least 2000 years. In 1687 an 
Italian naval doctor named Bonomo gave an accurate description 
of the mite and correctly attributed scabies to its activities, but his 
observations were overlooked, and in the early nineteenth century 
scabies was still regarded by the medical profession as an eruption of 
internal origin due to the melancholy humour of Galen, the corrosive 
acid of Sylvius, or the ferment of Van Helmont. It is well to note 
that it was the medical profession w'hich was thus deluded, for the 
laity had associated the parasite with the disease for centuries. Alibert 
was a strong supporter of the theory, for to the medical profession it 
was no more than a theory that the acarus might be the cause of 
scabies, and for twenty years this idea provoked a heated controversy 
among the leaders of Parisian medicine. A prize was offered for the 
demonstration of the acarus in cases of scabies, and several false claims 
to its discovery were made. Finally, in 1834, ^ Corsican physician 
successfully demonstrated the parasite in a series of cases of scabies 
to a formal gathering of savants, including Duchesne, Raspail, and 
Lugol. 

The next important discovery was the identification of the ringworm 
fungi by French observers. In Edinburgh Hughes Bennett immediately 
verified their findings and was one of the first, if not the first, to carry 
out a successful experimental inoculation of favus. Up to this time 
all conditions of the scalp had been regarded as varieties of one disease 
of humoral origin which was indiscriminately referred to as Favus, 
Tinea, or Porrigo. 

Considered in the light of contemporary nineteenth century 
medicine, these were epoch-making discoveries, and they had a most 
profound influence on the trend of medical thought. The validity 
of the time-honoured humoral theories was discredited by the 
recognition of two parasites, the science of human bacteriology was 
born, and dermatology was for the time being in the forefront of 
medical progress. 

In more recent times noteworthy additions to the knowledge of 
virus bodies have been made by the study of Herpes Simplex, and 
.particularly through .the work carried out in. this University on 
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Molluscum Contagiosum. The discovery of cutaneous vaccination 
by Jenner preceded by almost one hundred years the commencement 
of the study of immunity by experiments on the skin with tuberculin. 
Later, the conception of anaphylaxis and allergy was evolved, and in 
its advancement the skin has provided a mass of important detail, 
particularly in connection with the mycotic diseases and eczema. In 
fact, in the human, the skin is the only organ in which allergic 
phenomena can be accurately studied, and it has been used as a test 
tissue to indicate the state of reactivity of inaccessible structures. A 
multitude of facts have emerged from these investigations, their 
interpretation has lead to mucli ingenious speculation, and from them 
it has been possible to draw a few pertinent conclusions. Without 
the skin the subject of immunology' in its widest sense would be much 
the poorer. 

Modern radio-therapy started its career from the chance observation 
that X-rays caused a fall of hair, and for many years their use was 
limited to the production of this biological effect. The unfortunate 
cutaneous carcinogenic action of X-rays and radium was noted in 
due course when some of the early experimenters had fallen victims 
to it, but the first record of a carcinogenic action had been made by 
Pott in 177s, again in the study of cutaneous cancer. These two 
observations have provided most valuable information with regard to 
the causation of malignant disease. 

Much has been learned about tissue metabolism by observing 
the effects of ultra-violet light on the skin in the production of vitamin D, 
from the experiments of my friend, the late Professor Bruno Bloch, 
on pigment formation, and from those of Sir Thomas Lewis on tissue 
metabolities and their action on nerves and blood vessels. Chemo- 
therapy was first employed in the treatment of cutaneous disorders, 
and the scope and limitations of vaccine therapy have been investigated 
most profitably in diseases of the skin. 

From all this it is evident that the study of the skin has proved in 
the past a fertile source of new knowledge, and it should be so main- 
tained by the further pursuit of problems which have already been 
approached, and by exploring new fields. 

I can think of no example more worthy of emulation by physician 
and research worker alike than that set forth by Job — the first recorded 
sufferer from skin disease — and so simply stated in those words of 
his which say, I was a father to the poor, and the cause I knew not 
I searched out.” 

The forethought and generosity of Sir Robert Grant have created 
facilities for research and teaching in dermatology such as never 
before existed in Edinburgh, the outlook for the subject has never 
seemed brighter, and it is to be hoped that by constant endeavour the 
new department will make full use of this great opportunity. 



ANTICOAGULANT THERAPY IN THROMBOSIS* 

By J. ERIK JORPES, M.D., Stockholm 

Next year, a hundred years will have passed since Virchow coined 
the term thrombo-embolism and taught us that pulmonary embolism 
is nothing but the final stage of thrombosis -in a leg. The immense 
literature dealing with the subject which has appeared since then 
mentions little about successful therapeutic measures. In fact, 
Morawitz in 1934 confessed that the medical profession was at that 
time as helpless in the face of acute thrombosis as it had been fifty 
years earlier. Now the situation has changed : we have in our hands 
effective agents, heparin and dicumarol, for the prevention of intra- 
vascular coagulation during life, and by means of them thrombosis 
and pulmonary embolism can be combated. 

Heparin 

It is now almost thirty years since Howell and McLean ^ 
discovered heparin, and its chemical structure has been known forj”^ 
ten years.® Much has been written about its chemistry an( \ 
physiology.^’ ® On the present occasion I will call attention tc | 
only two details ; its physico-chemical properties and its formation I 
by the mast cells of Ehrlich. | 

Heparin is a mucoitine polysulphuric acid, and the strongest f 
preparations of heparin contain 45 per cent, of sulphuric acid.'’®! 
It consequently has an exceedingly strong negative electric charge. 
No other high molecular compound in tlie animal body has such a 
strong electric charge. Evidently, heparin exerts its action through 
this charge. This is most clearly demonstrated through the neutralising 
effect of basic protamine,®’ which instantaneously neutralises the 
action of heparin on the blood. The multiple effect of heparin on 
thromboplastin, prothrombin,^^* thrombin,^® the hcemolytic com- 
plement,^^ iso-hsemagglutinins and different enzymes is most easily 
explained as a loading and unloading of electric charges on the 
proteins concerned. In fact, the few synthetic organic chemicals 
we have, acting directly as anticoagulants, are sulphonic or sulphuric 
esters of high molecular compounds. Nature has applied the 
same principles of synthesis and has done it in an excellent way, the 
product heparin being highly active and non-toxic. It would certainly 
not have introduced 45 per cent, of sulphuric acid into a polysaccharide 
without some useful purpose. 

* Lecture delivered at St Mary’s Hospital Medical School, London, on 
20th November 1945 ; and at the Department of Surgery, University of Edinburg , 
on 30th November 1945. 
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' At a time when the sulphur content of heparin was denied by 
several authors, it was possible to demonstrate that it gives an exceed- 
ingly strong violet metachromatic reaction with toluidine blue,^® a 
reaction which a Belgian histologist, Lison, had shown in 1933 to 
be given only by high molecular sulphuric esters. By means of this 
reaction we were able to demonstrate that heparin is produced by the 
mast cells.^®' When Ehrlich, about sixty-five years ago, separated 
these cells from Waldemeyer’s plasma cells, using methyl violet as the 
specific stain, he could hardly anticipate that his specific stain, in this 
case the toluidine blue, in due time would help us to demonstrate the 
natural anticoagulant at tlie site of its formation. A few years before 
the discovery of this connexion, Quensel,-^ a Swedish pathologist, 
had stated that the mast cells were unicellular glands of the connective 
tissue which must have some function in connexion with the blood. 
Now we know this function, even if we do not know to what extent 
heparin participates in keeping the blood fluid. The term heparino- 
cytes has recently been suggested as a convenient name for these 
cells, which form a fairly well-defined hormonal system. 

As soon as heparin was obtained in a pure state in I93S, its use 
against thrombosis was taken up in Toronto and in Stockholm. During 
1937 * 40 ) Crafoord in Stockholm,®*’ Murray and co-workers in 
Toronto,®®'®^’®® and others (Wetterdal ®® and Leissner*® in Sweden) 
showed that thrombosis can be prevented in man by regular heparin- 
isation. The most successful results were reported by Murray,®^’ *®’ ®* 
who used it in vascular surgery. At an early date he and his co-workers 
also succeeded in treating acute thrombo-phlebitis and pulmonary 
embolism successfully with heparin. The first results obtained in 
Sweden with heparin in acute thrombosis and pulmonary embolism 
were summarised in a symposium on heparin and thrombosis in 
November 1940.** In Sweden regular treatment with heparin of all 
cases of thrombosis and pulmonary embolism was taken up by Bauer ** 
at the Mariestad Hospital in 1940. At several clinics in Stockholm, 
especially those of Crafoord and of Wetterdal of Sabbatsberg and 
of Lundqvist at Sodersjukhuset, as well as at various provincial 
hospitals, this therapy has now been in use for the past three or four 
years. 

The introduction of dicumarol to Sweden by Lehmann in 1942 
further resulted in a wide application of this anticoagulant in the 
treatment of thrombosis. The experience acquired in Sweden in 
using heparin against thrombosis can already be considered as quite 
sufficient, and the number of patients treated with dicumarol is steadily 
increasing. The beneficial influence of both these drugs has been 
amply demonstrated. The results will be briefly summarised. 

The Course of Thro 7 nbosts in Untreated Cases . — Let us first discuss 
the historical background against which the modern treatment is to 
be considered. The mortality among the thrombotic cases is to be 
seen from Table 1 . 
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In the surgical series pulmonary embolism occurred in 50-60 per 
cent, of the cases and fatal embolism in about 20 per cent, of them. 
In the obstetric series the corresponding figures are lower, the mortality 
being only 3 ’5-5 per cent. The fact that the mortality was the same 
— 20 per cent. — at the great German and Austrian hospitals at the 
beginning of this century, as it was at the Mayo Clinic during the 
thirteen years preceding 1940, cannot be attributed to chance alone. 
Independent of time and space, thrombotic disease has its definite 
character. Thus, before heparin, in surgical clinics, of every five 
patients suffering from thrombosis one died. 

TABLE I 

The Freqttcncy of (a) Pulmonary Embolism, and of (b) Deaths frotn Pulmonary 
Embolis7n, in Cases of Thrombosis, from the Large Statistical Series in the 
Literature 
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Previously the occurrence of deep venous thrombosis prolonged 
the hospital stay by, on an average, 5-6 weeks. This statement is 
based partly on older statistics published by Nettclblad^® (i 93 i) 
in Sweden, Schaanning^® (1924) in Norway, and Dahl-Iversen and 
Ramberg (1932) in Denmark, and partly on recent statistics examined 
by Lindens (1941), Hellsten^® (i943). and Zilliacus (1946), all three 
from Sweden. 

The third feature of importance for the individual as well as for 
the community in general concerns the post-thrombotic sequelae. 

The after-effects of thrombotic disease are of primary importance 
because of the serious inconvenience they cause. In most of the 
cases thrombosis in the veins of the leg is tlie cause of the disabling 
indurations and ulcers in the legs. This matter will be treated in 
greater detail later. 

Anticoagulant Therapy . — I turn now to the results obtained in 
these hospitals in Sweden in which specific therapy has been introduced 
and regularly carried out. The results achieved by Bauer at the 
Mariestad- Hospital will first be examined. At this hospital all cases 
of deep venous thrombosis or pulmonary embolism occurring after 
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1st October 1940 have been regularly treated with heparin. In other 
words, the cases, were diagnosed as early as possible, if necessary by 
means of venography ; heparin treatment was instituted with doses 
of 350-450 mg. daily, early movement therapy was applied and the 
patients made to get up as soon as possible. The results will be seen 
in Table II. 

In the conservatively treated cases the mortality rate, as previously 
mentioned, is about 20 per cent. — 18 per cent, in this series. The 
corresponding figure for the patients treated with heparin is 1-4 per 
cent. — three cases.* During the second (later) period 79 patients 


TABLE II 

Cotnparisott behueen Conservaiive (1929-38) and Heparin (1940-45) 
Treaimcnt of Thrombosis 


Treatment. 

Total 

No. of 
Patients, 

No. of 

Fata! Pulmonar>* 
Embolism. 

Average 
Duration of 
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(Days) 

Post- 
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were already suffering from thrombosis when they came to the hospital, 
and could therefore not re.ceive regular early abortive treatment. 
After 7500 operations in these five years there were no sudden deaths 
from pulmonary embolism. In the earlier period at the same hospital, 
4-5 cases of fatal pulmonary embolism had occurred every year. As 
to the sequelae following venous thrombosis in the leg, there was a 
marked difference between the two groups. The practical details 
as to the early diagnosis, the technique of venography, and heparin 
treatment are to be found in papers by Hellsten and by 
Bauer «■ « 

A similar striking difference can be observed when the results at 
some clinics in Stockholm are analysed. Thus in 1940 and 1941, 
in the Medical Ward of Karolinska Sjukhuset, 9 died out of 16 non- 
treated cases. Heparin treatment was introduced in 1942, and in 
1943 and 1944 heparin was given in conjunction with dicumarol ; 
in these years 22 cases of deep venous thrombosis occurred, without 
any death. Linde studied the cases of thrombosis occurring in 
the last two of these years in some surgical clinics where anticoagulants 
were not used. In one of the clinics, 17 deaths occurred in 71 cases, 
9 as a result of sudden pulmonary embolism. In another clinic 
5 died out of 41 non-treated patients ; whereas 26 cases treated with 

* For various reasons none of these three cases could be treated in the regular 
way with heparin. One was a case of superficial thrombo-phlebitis, which suddenly 
progressed to the deep veins and resulted in fatal embolism. 
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heparin or dicumarol all survived. During this period, at Sabbatsberg 
Hospital, Crafoord treated 38 patients and Wetterdal 36 patients 
without any fatal complications. 

Stimulated by these results, Zilliacus has recently made a study 
of the cases of thrombosis for the past five years from 19 Swedish clinics, 
most of them in Stockholm, where heparin and dicumarol have been 
in use at least during the last three years. The material is derived 
from eight surgical, seven obstetric and gynsecological, and four medical 
departments. The distribution among the various groups and the 
incidence figures for thrombosis and pulmonary embolism are shown 
in Table III. 

TABLE III 


The Frequency of Thrombosis and Embolism after Surgical Operations, Childbirth, 
Gynacological Operations, and in Medical Cases {Zilliacus, 19 Swedish Clinics, 
1940-45) 
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* Out of the 161 cases of fatal puImonar>' embolism, 135 occurred without other fi^ns of thrombosis, and 36 
after previous signs of thrombosis. 

i 

Zilliacus has arranged the cases into groups according to the 
method of treatment applied ; (i) consen^ative treatment, (2) treatment 
with heparin alone, (3) treatment with heparin and dicumarol and 
(4) treatment with dicumarol alone. In the last three groups active 
movements in bed were prescribed, and the patients were soon out 
of bed. 

The influence of specific treatment on the period of confinement 
to bed and on the temperature will be seen from Table IV. 

Thus in the conservatively treated cases, the average time required 
for treatment, counted from the appearance of thrombosis, was 36 days 
or more than 5 weeks, and the temperature was elevated for 23 days. 
For all specifically treated groups the recumbency time was fr9m 
8 to 10 days and the temperature was elevated for 6*4-10 days. The 
influence of specific treatment on the body temperature seems to be 
the best indication of its action. 
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TABLE IV 

Stay in Bed and Rise in Temperature in 790 Cases of Deep Venous Thrombosis 
given no Specific Treatment, or Treated with Heparin, with Heparin and 
Dicumarol, or with Dieumarol Alone 
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The incidence of complicating pulmonary embolism and spread 
to the other leg will be seen from Table V, 

TABLE V 

Pulmonary Embolism ; Spread to the Second Leg ; Progression ; and Post- 
Thrombotic Sequels in 790 Cases of Deep Venous Thrombosis given no Specific 
Treatment, or Treated with Heparin, with Heparin and Dicumarol, or with 
Dicumarol Alone 
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Of 214 conservatively treated cases, 20 patients, or 9-4 per cent., 
died, while among 576 specifically treated cases only 3 cases had a 
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fatal outcome, 2 of them 8-12 days after setting out the heparin 
treatment, an insignificant mortality. If early and late attacks of 
embolism occurring before the start and after the finish of the treatment 
are also included, pulmonary embolism occurred in' 34 per cent of 
the conservatively treated cases and in 7-6 per cent, of the patients 
given specific treatment. Only 1*4 per cent, of the patients in the 
last group showed an embolism during the course of the treatment, 
and only one patient died. 

It will further be seen that the thrombosis progressed to the other 
leg in 31 per cent, of the patients in the conservatively treated group, 
but in only 2-2 per cent, of the cases receiving anticoagulants. What 
this means in the avoidance of post-thrombotic discomforts is evident. 

Besides these 790 cases of deep venous thrombosis, the material 
included 280 cases of sudden pulmonary embolism without other 
signs of thrombosis. These were arranged in three groups : (i) 
immediately fatal cases, 1 14 ; (2) conservatively treated cases, 63 ; 
(3) cases treated with heparin or dicumarol, 103. As regards group i, 
it can be mentioned that at the post-mortem examination newly formed 
thrombi were found in deep veins of the leg in not less than 60 cases, 
while in 26 cases these veins were not examined. Many of these 
cases could certainly have been diagnosed and the patients saved. 
Nineteen out of tlie 63 conservatively treated patients in group 2 died, 
some of them after repeated attacks. None of the 103 patients in 
group 3 died. Seventy-one were treated with heparin and rd with 
heparin in conjunction with dicumarol. 

As to the influence of specific treatment on the scquclse following 
thrombosis in the leg, the material of Bauer and of ZilHacus gives 
satisfactory information. During the first three years, ist October 
1940 to 30th September 1943, 127 cases of thrombosis were treated 
with heparin at Mariestad. Of these patients, 15 died in the following 
years, while 9 patients could either not be found, or were for some 
reason unsuitable for re-examination. The data on the sequel® in 
the 103 cases examined at the follow-up examination will be found 
in Table VI. 

TABLE VI 


Post-Throniboiic Sequela after 2-5 Years in 103 Cases of Deep Venous Thromiosis 
Receiving Regular Heparin Treatment at the Mariestad Hospital during 
1940-43 (Bauer). 
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Lowered Metabolism 

★ 

Stiimilating metabolic rote without 
- interference with norma! mechanism of the body 


T he problem of depressed metabolism 
is, of course, very frequently met with 
in general practice, particularly in the 
case of convalescence. 

It is seldom, however, that a practitioner 
nishes to resort to such drastic methods of 
raising the tnctabolic rate as intravenous in- 
jection of thyroxin, or the oral administration 
of compounds of the nitro-phcnol group. 
Indeed, both these measures arc usually 
contra-indicated, owing to the fact that 
either is liable to involve severe interference 
with the normal mechanism of the body. 

For this reason the practitioner generally 
prefers to prescribe certain stimulating foods 
such as meat e.xtracts, soups, and home-made 
broths. It is a matter of some importance. 


therefore, to know that one of the accepted 
mc.it preparations is outstandingly ciToctive 
in raising the metabolic rale. It is Hr.md's 
Essence. 


After the ingestion of Brand's Essence, 
there is a sharp increase of the heat output, 
reaching a peak at the end of lialf an hour, 
and still appreciable six hours later. 


Accordingly, Brand's 
Essence may be pre- 
scribed with confidence 
for cases of lowered 
metabolism. It has a 
further advantage in 
thalitstimulatcsthcap- 
pctitcand will be found 
palatable when other 
foods arc distasteful. 
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Far the Treatment of 

H/iEMORRHOIDS 

. Rapid and certain relief from inflamed and 
painful htemorrhoids may be obtained by 
treatment with 'Proctoids’ Hsmorrhoidal 
Suppositories. ‘ Proctoids ’ combine the 
antiseptic and astringent properties of 
zinc oxide and boric acid, and the anti- 
phlogistic properties of bismuth oxyiodide. 
Ephedrine Sulphate is included for its 
vaso-constrictive and astringent effect. 
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AGRAN ULOCYTOSIS 
A MORTALITY 
RATE OF OVER 80% 
HAS BEEN 
CONVERTED BY 
PENTNUCLEOTIDE 

INTO A RECOVERY 
RATE OF 80-75% 


lowftcrc are prompt and vigorous measures 
o more vital Importance than in the treatment 
of agranulocytosis and Icucopcnia. For many 
years Pentnucleotide has been recognized as 
the standard treatment in agranulocytosis, but 
the prognosis is always grave and the 
importance of early treatment and adequate 
dosage cannot be over-emphasized (10 to 20c.c. 
nt least four times daily for four days or more). 

smi U C I E 0 1 1 D E 
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NUCLEOTIDES FOR INTRAMUSCULAR USE 

MENLEY & JAMES, LIMITED 

123 COLDHARBOUR LANE, LONDON, S.E.S 


ANTICOAGULANT THERAPY IN THROMBOSIS 229 

Thus in the 76 cases in which the popliteal vein had been saved, 
60 suffered from no discomfort whatsoever, and 16 showed an 
insignificant swelling in the calf only. Of the 27 cases in which the 
thrombosing process had reached tlic popliteal vein before treatment 
with heparin was begun, 14 cases only were quite without discomfort. 
The remaining 1 3 had sjTOptoms in the leg. All suffered from swelling 
of the lower part of the leg, in most instances moderate to severe. 
Five had in addition swelling of the thigh, 3 had severe pain and a 
feeling of heaviness in the leg. 

Bauer claimed that tlirombosis in tlie deep veins of the thigh is 
practically always followed bj’^ post-thrombotic discomfort, usually of 
a severe kind, and Zilliacus confirmed this view. He assessed the 
sequelae in a numerical scale ranging from no discomfort at all (i), 
over subjective discomfort (2), and chronic swelling of the lower 
leg (4), to ulcers and chronic swelling of the lower thigh (6 to 8). His 
results are shown in Table V. Among the 214 conservatively treated 
cases the thrombosing process had progressed to the thigh in 160 cases, 
i.e. 80 per cent., while the corresponding figure for the specifically 
treated cases was 55 per cent., or 310 cases out of 576. As soon as 
■ the thrombosis involves the thigh, the sequelae are aggravated because 
of the destruction of the deep venous channel in the thigh (index 
about 4'3-S’O) irrespective of whether specific therapy has been given 
or not.' When the process has been confined to the calf, after-effects 
are either avoided, or are insignificant (mean index 2-5). Zilliacus 
found that the sequelae are already almost fully developed one year 
after the acute stage. 

If Bauer’s material is compared with that of Zilliacus, the importance 
of early diagnosis, followed by immediate heparin treatment, will be 
clearly evident. At Bauer’s clinic, where all cases except the 79 with 
thrombosis diagnosed before their arrival at the hospital received 
early heparin treatment, the process did not progress beyond the 
calf in 80 per cent, of the cases. From Zilliacus’s data on conservatively 
treated cases, it will be seen that thrombosis progressed to the thigh 
in 80 per cent, of the cases. In his remaining material, where the 
cases presumably were not treated in the best way with respect to 
early diagnosis and therapy, the process progressed to the thigh, in 
spite of the specific therapy, in 55 per cent, of the cases. Seeing that 
obliteration of the popliteal vein or the deep femoral vein, or of both, 
must at all costs be prevented, the necessity of early diagnosis and 
early effective heparin therapy is evident. 

Similar results in treating acute thrombo-phlebitis with heparin 
were reported by Murray and MacKenzie'*® in 1942. Among 218 
thrombotic cases there were no deaths and not even any new pulmonary 
' emboli, although 63 of the patients had attacks of pulmonary embolism 
before the treatment was started. 
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Dicumarol 


When Morawitz °° in 1934 summarised the therapeutic possibilities 
for influencing the course of the thrombotic diseases, he deplored the 
fact that heparin was so expensive, gcrmanin so toxic, and hirudin 
both. He then suggested another way of approaching the solution 
of the problem. The same result could possibly be obtained if we 
could find an agent causing a mild, harmless impairment of the liver 
function, eliminating prothrombin and fibrinogen production without 
causing irreparable hepatic damage like that in chloroform poisoning. 
Dicumarol, the agent causing “ sweet clover disease ” in cattle, exactly 
fulfils these requirements. In moderate doses it eliminates prothrombin 
production and influences the fibrinogen content of the blood, in 
excessive doses it causes necrosis of the liver cells. It has already been 
used quite extensively in the prophylaxis and treatment of thrombosis. 

The haemorrhagic agent in “ sweet clover disease ” discovered by 
Schofield in Canada in 1922 was isolated, chemically identified and 
• synthesised by Link and his associates at the Wisconsin Agricultural 
Experiment Station in 1940-41. Its physiological action has been 
dealt with in several papers.^'* As to its clinical 

application, the papers have so far dealt mainly with its use as a 
prophylactic against thrombosis. Lehmann in Sweden has 

made consistent use of it ; Bruzelius,®- at Lund, has given dicumarol 
prophylactically after operations in about 1500 cases. 

At the Mayo Clinic, Barker “ and his associates reported on 
1000 surgical patients who were given dicumarol post-operatively. 
Of these patients, 379 had earlier had thrombosis or pulmonary 
embolism, and on 438 of them abdominal hysterectomy had been 
performed. In a previous series from the Mayo Clinic comprising 
678 cases with non-fatal pulmonary embolism subsequent thrombosis 
had occurred in 43-8 per cent, and fatal pulmonaiy’ embolism in 
8'3 per cent. In this later series 180 such cases w'ere treated with 
dicumarol. Only two of them developed pulmonary embolism and 
one died, an inadequately treated case. Of 897 patients from the 
earlier series with thrombo-phlebitis, 10 -6 per cent, had subsequent 
thrombosis and 5*7 per cent, died of pulmonary embolism. Of 138 
similar patients in the later series, only 4 had a recurrence of the 
symptoms and none died. A very remarkable fact was that embolism 
did not occur in the 438 patients on whom abdominal hysterectomy 
had been performed, although a frequency of 4 per cent, for post- 
operative thrombo-phlebitis and 0*7 per cent, for fatal pulmonary 
embolism was expected in these cases. Minor bleedings occurred m 


3 '9 per cent, of the cases and major haemorrhages in 2*5 per cent. 

Zilliacus reported on 131 thrombotic cases treated with dicumarol 
and on 103 cases treated with heparin in conjunction with dicumarol. 
The results were good. Details as to the treatment with dicumarol 
are to be found in papers by Jansen,®" Lehmann,®^ Barker et al. and 


Bruzelius.®^ 


\ 
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These facts concerning the use of heparin in Sweden and in Canada 
as supplemented by the findings in conjunction with dicumarol justify 
the statement that the most usual forms of thrombosis can now be 
effectively combated. Witli early diagnosis and regular treatment 
with anticoagulants, there is practically no mortality from diagnosed, 
uncomplicated thrombosis of tlie leg or from pulmonary embolism 
which is not instantaneously fatal. Failure to prevent death or spread 
of the process to the thigh or to the other leg may in most, if not in 
all, cases be attributed either to neglected diagnosis or to defective 
treatment. The low mortality, 5*9 per cent., among the thrombotic 
cases in Sweden, as reported to the State Medical Board in 1944, 
seems to have a connexion with the treatment ; the previous figure 
having been about 9 per cent; 

Now the question arises whether similar results could be obtained 
by other means, such as active movements and early getting up, 
s3Tnpathetic block causing vasodilatation in the leg, and surgical 
ligation of the larger veins. Evidently all these measures are likely 
to shorten the length of the stay in hospital ; they are all highly 
recommended by different authors.- 

It is evident that medical gymnastics and early getting up of 
patients can reduce the incidence of thrombo-embolism. Thus Her- 
mansson and Mortens have reduced the incidence in the obstetric 
series to half the original figure, Mortens from 2*27 to i'6s per cent. 
The favourable influence of early getting up on the post-operative 
state in general has been stressed by many authors,®®’ particularly 
because of the low incidence of thrombosis.®®" ®® However, it is 
admitted by several authors that these measures do not provide full 
security against the development of thrombo-phlebitis. They are 
evidently still less reliable as therapeutic • agents in the case of an 
acute deep venous thrombosis or pulmonary embolism. This is most 
clearly demonstrated by the mortality rate among the thrombotic 
cases, which has not decreased although the possible use of gymnastics 
has been known since the days of Hippocrates. The figure, 20 per cent., 
was the same at the beginning of this century in Germany and Austria 
as it was recently at the Mayo Clinic in the U.S.A. — 15-30 per cent. 
The same figures were also found in a number of recent Swedish 
statistical series. , In fact, the older clinicians like Morawitz made 
serious efforts to use movement therapy, but belehrt durch manche 
Riickschlage had to give it up because" of the risk of pulmonary embolism 
which was associated with it. Instead of the novocaine block of the 
lumbar ganglia suggested by Leriche and by Ochsner, venous ligation, 
with or without thrombectomy, has been preferred by the most recent 
workers. It has been applied in fairly large series of patients (Fine,^® 
Homans, Allen,’^ Veal ’3 and Buxton 74 ). Even in the selected 
cases, however, in which such rather unphysiological surgical inter- 
ventions may be considered as indicated, anticoagulant therapy could 
be of value in order to check further thrombosis in the operative field. 
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Social Aspects of Thrombo-embolism 

Early diagnosis of thrombosis in the legs, or of a pulmonary 
embolism, followed by regular treatment with anticoagulants, has 
now become an urgent necessity for the physician, not only in order 
to save the patient’s health but also on purely social grounds. Therefore 
a short outline may be given of the social significance of this disease. 

Incidence of Thronibo-embolisni. — Thrombo-embolic complications 
will occur in hospital patients in at least O' 5-1 per cent, of the cases, 
under, certain circumstances in a still higher percentage. In larger 
surgical series the figures arc between 0*7 and 3*4 per cent., and in 
obstetric series between 0'6 and 2*1 per cent. In medical clinics 
similar figures are obtained, the difference, however, being that 
thrombosis in the leg and pulmonary embolism preponderate in the 
previous series, whereas coronary and cerebral thrombosis are fairly 
common in medical wards. In surgical clinics where careful attention 
is paid to the prophylaxis by means of active movements and early 
getting up, the figure can be kept as low as 0-7 per cent,, as was 
found at four surgical clinics in Sweden during the past decade. A 
similar result has also been obtained at obstetric clinics (Mortens 
by the same means. Thus a certain number of thrombotic com- 
plications is always to be encountered ; under ordinary conditions 
about one per cent, of all patients treated in surgical and medical 
wards and at maternity hospitals. A lower figure, one in 200 patients, 
could possibly be attained under the best circumstances. In Sweden, 
where there are at least 5000 thrombotic cases a year in a population 
of 6'3 millions, 0'8 per cent, of the patients admitted to hospital in 
1940 and 0*8 per 1000 of the whole population developed deep venous 
thrombosis or pulmonary embolism. 

As to the mortality in thrombo-embolism, it was conclusively 
shown by Robertson in 1928 that during the preceding twenty 
years one patient out of 400 operated upon died of pulmonary embolism, 
a statement based on material comprising more than 2 million 
operations. 

The mortality rate, 15-20 per cent, of the thrombotic cases in 
surgical series and 3*5 per cent, in obstetric cases, has already been 
discussed (Table I). 

Elimination of the mortality in this disease, at least among people 
of not too high an age, would evidently mean a great saving of human 
lives. The experience so far obtained points to the fact that such an 
elimination is possible. If regular treatment with heparin, or, if 
possible, with dicumarol, is given, pulmonary emboli do not develop, 
or at least no serious ones. ■' 

The mortality in thrombo-embolism could further be greatly 
reduced through a more careful observation of the earliest signs of 
thrombosis. Thus thrombosis in the leg had not been observed in 
124 out of 157 cases (80 per cent.) of the fatal, cases reported by 
Zilliacus.*® On the other hand, fatal casualties are rare in clinics 
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where due attention is paid to early diagnosis. It should further be 
kept in mind that pneumonic processes very often are nothing but 
the result of pulmonary emboli arising from latent, non-diagnosed 
thrombi. 

As regards the length of stay in hospital, there is a very striking 
difference' between the older series, and the new ones in which anti- 
coagulant therapy has been given. As has been pointed out, thrombotic 
cases were earlier cared for for 5-6 weeks or more. Now the stay in 
hospital ranges from 7 to 12 days (Zilliacus In the best controlled 
clinics (Bauer the stay in bed lasts only 5 days after the thrombosis 
has been diagnosed. When anticoagulant therapy is used the time 
in hospital is .shortened by about one month. 

Not the least important are the results obtained with respect to 
post-thrombotic sequelse. It has lately been established that venous 
thrombosis gives rise to disabling indurations and ulcers of the lower 
leg. The earlier literature contained little about the connexion between 
leg ulcers and thrombo-phlebitis ; at present such a connexion is 
recognised (Homans,"® 1938 ; Leriche,’’ 1938). It is now established 
that chronic indurations and ulcers of the leg very often follow thrombo- 
phlebitic processes in the deep veins of the leg, in the vena poplitea 
and the vena femoralis (Homans,’® 1939). Thrombosis has been 
shown to be the most important etiological factor in leg ulcers. Thus 
among 432 patients with leg ulcers, Birger (1941) found thrombo- 
phlebitic symptoms in the earlier history in 60 per cent, of the cases, 
Bauer ^® (1942), basing his diagnosis on venographic studies of the 
veins, found earlier thrombosis of the deep veins of the thigh to be 
the cause of indurations, and ulcers in 33 out of 38 non-specific cases 
(87 per cent.). 

The efficacy of early diagnosis and early heparin treatment in 
restricting the process to the lower leg has been amply demonstrated 
by Bauer ^ and by Zilliacus.^® By this means it is possible to prevent 
a considerable number of thrombotic patients from developing 
subsequent disabling ulcers and indurations in one or both legs. 

In addition to pains and discomfort for the patient, disabling leg 
ulcers cause a considerable cost to the community. Thus Roholm ®‘’ 
found that in Denmark there occur at least 5000 cases annually, 
causing in 193S1 fof example, a cost to the State of two million Danish 
crowns (;^ 100,000), when the hospital expenses, the lost working days 
and the life annuities were added together. 
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MENINGOCOCCyEMIA 

Part III. Bacteriology, Serology and .Etiology 

By W. R. LOGAN, M.D., F.R.C.P.E., D.P.H. 

Bacteriologist to the Royal Infirmary, Edinburgh 

, Continued from page 202 

In the first paper 3 cases of chronic meningococcaemia were described, 
with a historical review, and these and other 259 published cases were 
reviewed in the second paper from the clinical point of view. The 
present paper deals with the cases with regard to bacteriology, serology 
and aetiology. An attempt is made to discover from the available 
evidence (r) why in these cases the organism should produce meningo- 
coccaemia rather than meningitis, (2) where the organism resides in the 
body between attacks, and (3) the cause of the intermittency of the 
condition. With regard to the first question the points requiring 
investigation are : any evidence as to a different portal of entry, a 
comparison of the serological type of the infecting organism in 
meningococcaemia as compared with that in meningitis, any evidence 
as to relative virulence, and as to the state of susceptibility of individuals 
and community. 

It is necessary first to discuss certain details as to infection in 
cerebrospinal meningitis. 

Mode of Infection in Meningococcal Meningitis, 

AND Epidemiology 

That the primary infection is of the nasopharynx, and that the 
disease is spread almost entirely by carriers, and practically not at all 
by cases of meningitis are facts almost universally accepted. There 
is not, however, complete agreement that the infection of the naso- 
pharynx produces a demonstrable lOcal inflammation, and it is evident 
that epidemics differ in this respect. In some, meningitis is preceded 
in almost every case by catarrh, while in others this is almost entirely 
absent. It is evident also that as catarrhal conditions and cerebrospinal 
meningitis have the same seasonal prevalence, the presence of 
catarrhal conditions due' mainly to other organisms will help to produce 
epidemics of cerebrospinal meningitis through increased coughing 
and sneezing. 

There is no doubt that epidemics of cerebrospinal meningitis are 
in fact epidemics of meningococcal nasopharyngeal infection of which 
only a small percentage develop menin^tis as Arkwright pointed out 
in 1915- Dopter (1918) wrote that there are not epidemics of cerebro- 
spinal meningitis, but rathty epidemics of rhinopharyngitis, complicated 
sometimes by cerebrospinal meningitis. Other observers have described 
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epidemic meningitis in similar terms, but usually making use of the 
term " carriers ” where Doptcr speaks of cases of rhinopharyngitis. 

It was believed in the last war (War Office Memorandum, 1917) 
that when the carrier rate reached 20 per cent, an epidemic of 
meningitis usually followed, and this figure w'as accepted for some 
time. But Dudley and Brennan (1934) showed that sometimes there 
were cases of meningitis when the carrier rate was as little as 5 per cent., 
while there might be no eases with a carrier rate as high as 54 per cent, 
of the local population. These figures suggest that the production 
of epidemics is determined more by an increased virulence of the 
organism than by the number of carriers, and it is also evident from 
recent experience that a relative increase of Group I. meningococcus is 
an indication that an epidemic is about to take place. It is accepted 
that carriers do not often become cases of cerebrospinal meningitis. 
That is, if meningitis supen'encs, it does so after only a brief naso- 
pharyngeal infection. 

Route of Infection of the Meninges : Direct Spread 
OR BY THE Blood Stream ? 

Much has been ^\Tittcn on this controversy and it need only be 
briefly summarised here. Weigert and Wcichsclbaum’s post-mortem 
findings led them to suggest that there was direct spread from the 
nasopharynx to the base of the brain. Westenhoeffer (1905) held for 
a time that infection of the brain took place through the sphenoidal 
sinus, but later experience led him to abandon this view. Other routes, 
more or less direct, were suggested, but the controversy came to be 
in the main as to whether infection took place along the IjTnphatics 
round the olfactory nerves, or by the blood stream. 

Fronz (1897) found gram-negative diplococci in the ankle-joint 
of a child suffering from cerebrospinal meningitis, thus affording 
indirect evidence of blood spread. G. F. Still (1898) cultivated the 
organism during life from the tendon sheath of a finger-joint in a child 
suffering from posterior basic meningitis, and concluded that the 
organism might be found in the blood during life. This was done for 
the first time in a case of Osier’s (1898) by Gwyn (1899). In 1903 
Warfield and Walker published the first case of meningococcal endo- 
carditis. In the following years there were scattered cases in which 
meningococci were obtained from the blood stream in cerebrospinal 
meningitis, including two published by Schottmuller (i 905 )> 
another case of endocarditis was reported by Weichselbaum and 
Ghon (1905). Follet and Sacquepee (1906), describing two cases of 
meningococcal septicsemia, emphasised that .in their opinion cerebro- 
spinal meningitis was a meningococcal septicaemia with, as point of 
entry, the pharynx, tonsil, nose or respiratory passages, and expressed 
with astonishing accuracy the now usually accepted ' views as to the 
namre of meningococcal infection. They were, however, rnuch ahead 
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of their time. The dramatic and often terrible nature of cerebrospinal 
meningitis made it for long almost synon}Tnous with meningococcal 
infection\ which it most certainly is not. Herrick (1918(7, !9i8(5, I9i8(r) 
was, at the end of the last war, one of the most active advocates of the 
view that the disease is not a primary meningitis, but a meningococcic 
sepsis with a secondary meningococcal localisation. He claimed that 
meningococci might be grown from the blood in 50 to 80 per cent, of 
all cases of epidemic meningococcus infection, and that the average 
duration of the septicsemic phase prior to infection of the meninges 
was forty-eight hours. Others have written to the same effect. Carnegie 
Dickson (1917)) by post-mortem examinations in fatal cases, showed 
that there was infection of the ventricles. Experimental work, usually 
with monkeys and rabbits, has shown that meningitis could be produced, 
under certain conditions, by blood invasion, and recently Buddingh 
and Polk (1939) have shown that infection of the meninges can be 
produced in chick embryos via the nasopharynx and blood stream. 

It seems to be the view of those who are still loath to accept the 
condition as primarily septicaemic that while septicaemia occurs it 
follows the meningeal infection. It is very difficult to bring proof as to 
this point in the human being. All cases in which blood infection of 
a few days or more precedes the onset of meningitis are regarded as 
atypical infections, and in the typical meningitis both meningeal and 
blood infection occur so quickly that it is extremely difficult to bring 
absolute proof as to which occurred first. There is now, however, a 
very great amount of evidence that the invasion of the blood stream 
is primary. 

The view of the majority is, at present, that meningococcal 
meningitis occurs as a result of invasion of the blood stream via the 
lymphatics from the nasopharynx, and that the primary site of involve- 
ment in the central nervous system is the lateral ventricles by way of 
the choroid plexuses. 

Portal of Entry in Meningococc.®mia 

It has always been assumed that the portal of entry is the same in 
meningococcsemia as in meningitis : that is, the nasopharynx. It 
was recorded in the first paper that 22 per cent. ■ of the cases had sore 
throat immediately before the illness or during the first few days. In 
two series of cases in epidemic periods the majority had sore throats 
prior to the illness ; but in other epidemic series there was no initial 
sore throat, and most of the sporadic cases had not sore throat. This 
corresponds with the varying incidence of sore throat in cerebrospinal 
meningitis. ' 

When we look next for bacteriological proof of the presence of the 
meningococcus in the nasopharynx prior to or early in the illness it is 
found that there is no evidence one way or the other. Forty-seven of 
the cases of meningococcasmia were tested by bacteriological examina- 
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tion of nasopharyngeal swabs, but four of these were negative routine 
examinations made prior to discharge from hospital. Of the remaining 
43 cases in which examinations are recorded (probably others were 
made with negative results and not mentioned), none were examined 
prior to the onset of illness, and the great majority of the cultures 
were made, usually after admission of the patient to hospital, at a 
varying and sometimes unstated period after the onset of illness. 

' It can only be said therefore that it is the assumption that the 
portal of entry is the same in meningococcjcmia as in meningitis, but 
no bacteriological proof is available. 

Serological Types of Meningococci 

There was for a time considerable confusion as to the serological 
types of meningococci owing to workers in different countries, and 
even in the same country, conducting independent researches and 
using a different terminology. In France, Dopter in 1909, and Dopter 
and Pauron in 1914, dmded what we now call meningococci into 
“ the meningococcus ” and " parameningococci.” The organism 
^vhich they termed the meningococcus was the then prevailing cause of 
epidemic cerebrospinal meningitis, now known as Group I meningo- 
coccus. As a result of work done during and after the 1914-1918 
war — chiefly by Ellis, Arkwright, Gordon and Murray, Nicolle Debains 
and Jouan, and Griffiths — meningococci have been divided into two 
groups, I and II, the former composed of two closely allied types, 
I and 3, the latter of two similarly closely allied types, 2 and 4. Gordon 
and Murray were responsible for the subdivision of groups by 
absorption tests. Group I meningococcus is the " meniiigococcus 
of Dopter, and Type A of Nicolle. Group II is the alpha- 
parameningococcus of Dopter, and Type B of Nicolle. The exact 
identity of parameningococci ^ and y of Dopter, and meningococci 
Types C and D of Nicolle, Debains and Jouans is not now known* 

Groups I and II meningococci have been the prevailing varieties 
in the United States and South America as well as in Britain and 
France. It is not known whether the types prevailing in Germany 
during the 1914-1918 war were identical, and it does not even now seem 
to be known how the types prevalent in Germany in the inter-war period 
compared with Groups I and II. In Denmark, Thomsen (1925) 3 ”*; 
Wulf found that the meningococcus responsible for the epidemic 0 
cerebrospinal meningitis of 1917 to 1920 was quite different from the 
British types i, 2, 3, and 4, and therefore from the French types A 
and B. , It was also termed Type A, to which we may add (Danis j 
to differentiate it from the French Type A. , , 

In France, typing sera, either Dopter’s or Nicolle’s, were availab e 
during the 1914-1918 war and after. In Britain, sera prepared ont e 
basis of Gordon and Murray’s classification of four types were availa e 
during that war and for some time after. In America, Gordon s sera 
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seem to have been available to some workers at the end of that war, but 
most of the identification of meningococci was made with the polyvalent 
sera used for treatment. In the inter-war period when there were no 
major epidemics it was difficult to obtain typing sera in Britain, but in 
recent years sera of Group I and Group II have been available once 
more, while separation of the types within these groups has usually 
been carried out by special laboratories. 

It is perhaps not generally realised, except by those working with 
these organisms, how close is the antigenic relationship between the 
various types. There is antigenic overlapping, that is, there are 
antigens common to both groups of meningococci and even to other 
members of the Neisseria. Further there is difficulty in inter-epidemic 
periods in maintaining strains in their original serological purity. 
Branham (1940) says that the difficulty in preparing type sera in the 
States before the recent war was that the original Gordon type strains 
mciintained in the laboratories had become degraded. Their antigens 
had “ spread.” Such rougher strains would tend to be richer in group 
antigens, and sera prepared with them would lack specificity. Further, 
it was shown by this worker and others that even the strains obtained 
fresh from epidemic cases had undergone change. Types i and 3, 
which they regard as the real epidenuc types, were still very close 
together, both antigenically and chemically, and for all practical 
purposes were identical, but Types 2 and 4 had drifted apart, and 
were now much more distinct from each other serologically. In 
addition. Type 2 showed much more- variation antigenically and was 
not now the clear-cut type that it had formerly been. There was more 
variation between individual strains. Capsules are present in Group I 
• organisms, and the specific antigenic factor is in the capsule, as it is 
in pneumococci. Capsules have been demonstrated so far only in one 
sub-type of Type 2 meningococcus. It had always been more difficult 
to prepare good sera against Group II than against Group I, and this 
difficulty seems to have increased before the recent war. 

Branham (1940) and others regard Group I meningococcus as the 
epidemic strain, and hold the view that Group II is essentially the 
cause of sporadic cases of meningitis, and of the septicaemic type of 
infection. Apparently she refers to the acute septicasmic form of 
infection as there is no specific reference to chronic meningococcaemia. 
Netter (1917), noting that Group II meningococcus was replacing 
Group I as the predominant type in France during the 1914-1918 war, 
s'J&gcsted that this change might be the cause of the greater frequency 
of acute septicaemic types of infection with purpura, of multiple 
arthritis, of iridocyclitis, and of meningococcaemia without meningitis. 
As regards the type causing epidemics it seems to be true that, so far 
as is known, the world epidemics of the last two wars have been 
primarily due to Group I meningococcus. It seems, however, to be 
going too far to class Group II as a non-epidemic variety, though 
perhaps Group T I epidemics occur chiefly in the wake of epidemics 


240 


W. R. LOGAN 


due to Group I, and Group II seems to have a greater tendency to 
endemicity than Group , 1 . It may be that waning virulence of Group I 
and increasing immunity of the population to that variety may, if 
conditions favouring an epidemic are still present, result in a pre- 
dominance of Group II infections. But the possibility of a mutation 
from one group to the other exists. 

Types of Meningococci in Meningococc^emia 

In analysing the cases it is assumed that Doptcr's meningococcus, 
Nicolle’s Type A and our own Group I are the same organism, and 
that Dopter’s parameningococcus (usually) and Nicolle’s Type B are 
our Group II. Strains agglutinated to a good titre by American 
polyvalent serum and called by the American bacteriologists “ regular ” 
or “ normal ” strains are considered in this review to be either Group I 
or II, probably the former where this was known to be the prevailing 
epidemic strain. 

The meningococcus was typed in 126 of the 262 cases, but the 
13 of Hill and Lever must be omitted as the type in each case of 
meningococcaemia was not specifically stated, although it is clear 
that they were, like their meningitic cases, predominantly Group I. 
Of the remaining 1 13 typed cases, 42 yielded Group I and 29 Group II. 
Of the Group I cases, 1 7 were described as Type i , and 2 were proved 
to be Type 3. Of the Group II cases 8 were described as Type 2, 
and 3 were proved to be Type 4. The remainder were identified by 
group sera. There were in addition 18 strains which were probably 
Group I or Group II, and at any rate of the same variety as those 
causing meningitis in the same district ; these include strains 
agglutinated to a good titre by stock and polyvalent sera, by 
“ Wassermann ” serum, by " Vienna ” serum, and " regular " or 
“ normal ” American strains. Two strains were the French Type C, 
and 12 cases were shown by the complement fixation test to be the 
Danish Type A. Only 10 strains were types not commonly found m 
epidemic meningitis, including strains which were inagglutinable, or 
agglutinated by both sera, or described as “ paranormal.” 

Cases of meningococcaemia occurring in epidemics of meningitis 
were usually due to the organism found in the meningitic cases, 
whether Group I or Group II. But both Group I and Group II cases 
of meningococcaemia also occurred in inter-epidemic periods. Most 
of the atypical strains came from sporadic cases, as do most of the 
atypical strains from the meninges. 

■ There is therefore no evidence that the meningococci causing 
meningococcaemia differ serologically from those causing meningitis. 

There is still the question : is it true that Group II has more 
tendency to cause bacteraemia without meningitis than Group I ? Or, 
conversely, that Group I has a greater tendency to infect the meninges 
than Group II ? The figures in the present series do not suggest that 
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this is the case, with 42 Group I cases against 29 due to Group II. But 
for a definite answer it would be necessary to collect a large number 
of cases of pharyngeal infection by the meningococcus, and to ascertain 
what proportion of each group developed meningitis on the one hand, 
and septicsemia only on the other. This might have been feasible when 
large numbers of contacts were being examined, but it is no longer so. 

An examination of some of the epidemic scries throws a little 
light on the question. Daniels, Solomon and Jaquettc (l 943 ) had 80 
cases of meningitis and, at the end of the same period, 32 of meningo- 
coccal bacterjemia without localisation in the meninges. Of the 80 
cases of meningitis, 62 were typed. All were Type I . Of the 32 cases of 
meningococcsemia, 16 were typed ; 14 were Type i, I Type 2, and i 
Type 2A. That is, too per cent, of the cases of meningitis typed were 
Group I, and of the cases of meningococcoemia typed 87‘5 per cent., 
were Group I, and 12 ‘5 per cent. Group II. 

Dingle, Thomas and Morton (1941) reported an epidemic of 
cerebrospinal meningitis in the city of Halifax (Canada) in the six 
months beginning August 1940. Ninety-three cases were treated in 
hospital. The epidemic strains were Group I. It is not clear whether 
there were any meningitis cases due to Group II meningococcus, 
apart from one patient who was admitted in coma, but the only case 
of meningococcasmia during this Group I epidemic was a Group II 
infection. 

There is therefore a small amount of evidence derived from these 
two epidemic series that in epidemics of Group I meningococcal 
meningitis small numbers of cases of meningococcaemia due to 
Group II meningococcus may occur. But, in the main, cases of 
meningococcaemia occurring in epidemics of Group I cerebrospinal 
meningitis have been due to the prevalent Group I meningococcus. 
It is possible that in waning Group I epidemics, when Group 1 1 
meningococcus may be increasing relatively, a greater proportion of 
cases of meningococcaemia occurs. Some of the cases reported in 
France in the last war support this. Ribierre, Hebert and Bloch (1919). 
for example, had 7 ' cases of meningococcaemia between September 
1916 and March 1917 in the military hospital at Bar-le-Duc, where 
there were no other cases of this kind before or for some time after. 
Of 5 typed, 2 were Group I, ,3 Group II. The series of Daniels, Solomon 
and Jaquette referred to above is also interesting. Between ist January 
1942 and 17th April 1943 they had 80 cases of meningitis and 32 of 
meningococcal bacteraemia without meningitis. These 32 cases of 
meningococcaemia all occurred in the first four months of 1943, after 
, the epidemic of meningitis had existed for a year. It was really an 
epidemic of meningococcaemia following an epidemic of meningitis. 
This may be interpreted as due to a waning virulence of the Group I 
rnSningococcus combined with an increased immunity of the population, 
but there was only a small degree of replacement of Group I by Group II 
meningococcus. 
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These organisms are so closely related that it would only require 
a loss of the capsular antigen of Group I and a slight rearrangement 
of other antigens for Group I to become Group II. It is an obvious 
possibility that in a waning epidemic Group I might tend to be 
transfoimed into Group II. Against it is the fact that some epidemics 
are due to clear-cut Group 11 meningococci, and these are fully as 
virulent as Group 1 . 

Copeman’s series of 15 cases differed in that they were received 
in a military hospital between September 1941 and March 1942 and 
“ meningitis was at no time epidemic in the areas from which these 
cases were derived.” It is a notable feature of meningococcaemia 
that sporadic cases rarely infect contacts. 

Acute septicaemic infection is not covered by the present review, 
and no evidence as to the alleged special tendency of Group II meningo- 
coccus to produce such conditions is therefore produced. 

Comparison of Group I and Group II cases of 

MENINGOCOCCyRMIA 

There were available for analysis 41 cases in which the organism 
was definitely proved to be Group I meningococcus and 29 similarly 
proved to be due to Group II. 

As regards mortality, 2 of the Group I cases died, a mortality of 
5 per cent., but if we eliminate the cases treated with sulphonamides, 
or presumably so treated — details are lacking in some of the later 
series — 2 of 1 1 cases died : that is, 1 8 per cent. Both of these cases 
had terminal meningitis. 

There were 5 deaths in the 29 Group II cases, but in i case death 
was due to chronic nephritis which had existed before the meningococcal 
infection, and in another it was due to anaphylaxis : this leaves 3 
deaths in 29 cases, a. mortality of 10 per cent. Again eliminating the 
cases treated with sulphonamides, there are 3 deaths, all with terminal 
meningitis, in 18 cases, a mortality of i6’6 per cent., compared with 
the mortality of 18 per cent, in the Group I cases. 

That is, the mortality due to the meningococcus was practically 
the same in both groups. 

The average dv^ation of illness in Group I cases which recovered 
and in which sulphonamides were not used was eight-and-a-half 
weeks. In Group II cases, selected in the same way, and omitting 
I case in which there were infrequent attacks spread over a year 
(Lemierre and Piedelievre, 1922), the average duration of illness was 
14 weeks. Serum treatment was more adequately given in the 
Group I cases, and it is probable that the greater duration of illness 
in the Group II cases is in part due to the fact that divalent or poly- 
valent serum is often less potent against Group II than against 
Group) I. This, however, is only part of the story, and it is evident 
from an examination of the case records that, contrary to views whic 
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have been expressed, Group II meningococcscmia is often more severe 
and usually more intractable than that due to Group I. Brule (1918) 
considered this to be so in French cases during the 1914-18 war. 

There is no difference clinically between the two serological groups 
in their vulnerability to sulphonamidcs. 

Virulence of the Organism 

The next question is that of virulence. Is there any evidence that 
meningitis is caused by a meningococcus of high virulence, and chronic 
meningococcEemia by one of low virulence (with fulminating septicaemia 
due to a meningococcus of excessively high virulence) ? This is 
possibly' the case, combined of course with varying general or local 
susceptibility of the individual attacked, but no evidence is available. 
There are no comparable experiments in animals, which in any case 
do little more than estimate roughly the amount of endotoxin in a 
strain, and further, there is no evidence that the meningococci in 
meningococcsemia are “ rough,” and therefore less virulent strains. 
Only in one case (Marlow, 1929) was it noted that the organism had the 
characters of what we now call “ roughness.” We have not at present 
any method, apart from crude tests of its toxicity, and observations on 
its smoothness or roughness, of estimating the virulence of a meningo- 
coccus. Virulence is a relative term which can only be interpreted as 
the sum total of the evil effects produced in a particular species, and 
includes invasiveness in all senses of the word, toxicity, power of 
multiplication in the body and avidity for particular tissues, along 
with the power of combating the humoral and cellular defences of the 
host. It becomes even more complicated when it is realised that 
mechanisms of defence such as phagocytosis by polymorphs may 
assist in the dissemination of living meningococci by the blood stream 
throughout the body (Shearer and Crowe, 1917). Defence mechanisms 
sometimes go wrong. 

The Persisting Focus of Infection in Meningococc.®mia 

The nasopharynx is the most obvious possible site of persisting 
infection by the meningococcus. In the series of 262 cases there were, 
as already stated, 47 in which throat swabs were examined for 
meningococci, 4 of which were routine examinations prior to discharge, 
n t e 43 patients on whom tests were made, sometimes more than 
once, 33 gave negative, results. In 5 of these repeated examinations 
were made. 

The meningococcus' was thus obtained from the throat in only 
10 cases. The best authenticated case in which there was persistence 
o the organism in the throat for over two months is Stewart-Wallace’s 
(193^) first case in which Type i meningococcus was obtained from 
t e nasopharynx after two months and three weeks of illness. Type 2 
meningococcus was obtained from the throat of Lambie’s (1938) case 
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after three weeks’ illness. Friedemann and Dcichcr (1926) wrote of 
their second case that pure cultures of “ meningococci ” could be 
obtained repeatedly from the throat during the 24th to 37th days of 
illness, but details of the identification of the organism, biochemically 
and serologically, were not given, and there was the same lack of 
complete identification, necessary in throat cultures, in the case of 
Krusen and Elkins (1937), in which cultures yielded “ meningococci ” 
up to the end of her three months’ illness, with recovery. In the case 
of Price and Singer (1931) a nasopharyngeal swab taken on the 
fifteenth day of illness yielded no meningococci, but another taken on 
the seventy-sixth day yielded an atypical meningococcus differing 
serologically from that previously obtained by blood culture. In the 
other positive cases either the organism was not serologically identified, 
or the period of the illness when it was recovered not stated. 

It may be that in some cases there was a failure to obtain the 
organism when present. On the other hand, there is the fact that in 
five cases repeated examinations of the nasopharj^nx were negative. 

We have therefore less than 25 per cent, of the cases examined 
affording evidence that the nasopharynx was the persisting focus of 
infection in meningococcsemia, while in 75 per cent, there was definite 
evidence that it was not. 

It would have been reasonable to suppose that cases of meningo- 
coccsemia might be a special class of nasophar>mgcal carrier, differing 
from the ordinary catrier in that cither the organism is rather more 
virulent or the barrier of defence rather less complete ; thus being a 
half-way stage between the healthy carrier and the case of meningitis. 
But the facts are as stated. It is, however, possible that the organisms 
are below the surface of the nasopharynx or tonsils and inaccessible to 
ordinary swabbing. 

It is natural that the accessory swuscs should be suggested as the 
focus of infection in meningococcsemia. Cleminson ( 1918 ) thought that 
the evidence pointed in the direction of the accessory sinuses being the 
main seat of meningococcus infection in carriers, and Embleton (i93^) 
in a letter to the editor referring to Stewart-Wallace’s (t93^) cases of 
meningococcsemia suggested that the primary reservoir from which 
the blood stream was invaded might have been a sphenoid sinus 
empyema. Other authors such as Friedemann and Deicher (1926)-- 
who tend to treat other assumptions also as facts — and Roger and. 
Poursines (1932) write as though it were a generally accepted fact 
that the focus of infection in meningococcEemia is in the accessory 
sinuses, although the latter failed to find it in their case. 

In the 262 cases of meningococccemia under review, proof of sinus 
infection was to be found in only 3, as detailed in the second paper : m 
I per cent. In 4 cases X-ray examination showed no abnormality of 
the sinuses, and in other 3 there were negative bacteriologica 
examinations. It is evident that only a small percentage had symptoms 
suggestive of sinus infection, ' 
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There is no other evidence as to the focus or foci in which 
meningococci persist during these long illnesses of weeks, months 
and even years. It is known that the rcticulo-cndothelial system in the 
course of its scavenging work may harbour organisms for long periods, 
and if this is the case in mcningococcaimia the organisms would 
persist in these cells in organs and tissues such as the liver, spleen, 
lymph glands, adrenals, pituitary and bone marrow. Lymphatic 
glands are rarely enlarged or tender in meningococcaemia, but the 
spleen is palpable in 8 per cent, of cases, and there is sometimes pain 
in bones. If meningococci persist in reticulo-endothelial cells we must 
accept that they are capable- of continued existence in the very cells 
which are the site of production of antibodies. It is believed that 
protozoa in these cells are protected from the action of chemical 
drugs. It would seem that meningococci could only persist in these 
phagocytic cells if substances such as complement, opsonins and 
bacteriotropins were cut off from them. 

Salomon (1902), describing the first case, speculated as to the 
focus and suggested the skut, or iojisils and air-passages. The 
nature of the skin lesions is compatible with one of the early theories 
of persisting foci of infection ; that in plugged capillaries organisms 
may be cut off from circulating antibodies. But this does not explain 
those cases in which there are no skin lesions. Ribierre, Hebert and 
Bloch (1919) suggested that the organism might persist in foci of 
lymphatic tissue surrounding vascular and nervous tissue near the 
meninges, external to the ependyma, or in the choroid plexus. It 
has been suggested by others that endocarditis is much more common 
in meningococcaemia than is supposed, and that the endocardium is 
the persisting focus, but there is no evidence that this is so. It is 
possible that, the organisms persist in the phagocytic cells in the blood 
stream, or in the endothelium lining blood vessels and that the blood 
is never actually free of infection, but the intermittency of the condition 
is against this. 

The Cause of Intermittency in Meningococc^mia 

Causes which suggest themselves are (1) that the organism goes 
through a fife cycle, (2) that there is a rhythm in the relation between 
acterial multiplication and antibody production, or (3) that the 
organisms being in a focus shut, off from antibodies require a certain 
time to multiply so as to invade the blood stream in sufficient force. 

There is (i) no evidence that meningococci go through a life cycle. 

- s. regards (2) such evidence as is available suggests that there is a 
rising titre of antibodies during the first two or three weeks of 
meningococcal infection, after which they remain stationary in amount 
or a time. There is no evidence of periods when ^antibodies fall and 
permit the overgroivth of the organisms, though it must be admitted 
at recorded observations are scanty. The most probable explanation 
IS ( 3 )- Presumably, after a period of multiplication, the cocci invade 
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the blood stream by lymph channels, and continue multiplying till the 
defensive mechanisms, chiefly phagocytosis and lysis, destroy the 
cocci, and antitoxins neutralise the liberated toxins. It is reasonable 
to suppose that the chill or rigor corresponds with the period when 
phagocytes and lysins have destroyed the organisms and liberated 
endotoxin, and that the pyrexial period is due to toxemia rather than 
bacteraemia. If this is so the optimum time for blood culture, when 
meningococci are most numerous in the blood, would be just before 
the rigor and not during the pyrexial period. If, on the other hand, 
the chill corresponds to the process of multiplication in resisting foci, 
or the emergence of cocci from these foci, the optimum time for blood 
culture would be during the pyrexial period. 

Immunity Reactions in Meningococcalmia and Meningitis 

The toxin produced by the meningococcus is an endotoxin. 
Exotoxin, if produced at all, is small in amount. Antibacterial action 
is therefore important in the mechanism of defence. The demonstration 
of the development of antitoxin is difficult, as it is not certain that 
endotoxin has ever been obtained free from bacterial substance, and 
it is much less specific and antigenic than exotoxin The most important 
mechanism of defence is probably that of phagocytosis and bacterio- 
lysis, with, presumably also, neutralisation of the liberated endotoxin 
by anti-endotoxin. A good serum should also possess tropins to 
prepare the organisms for phagocytosis, and bodies to stimulate the 
phagocytes. 

In the series of 262 cases of meningococcaemia reviewed, there 
were 48 in which the agglutinating power of the patient’s serum was 
tested versus the infecting organism. It varied from no agglutination 
with undiluted serum up to an end titre of i in 300. In one of Bittorfs 
(1915) cases there was agglutination at an early stage to i in 
and later to 1 in 400. Omitting this case, in which the duration of 
meningococcaemia before the onset of meningitis was less than a week 
and in which the figure of i in 5000 must be considered dubious, 
we have i in 300 as the highest recorded dilution . of the patient s 
serum agglutinating the infecting organism. 

This is similar to the results obtained in cerebrospinal meningitis. 
Van Rooyen and Morris (1941), for example, found that the agglutinat- 
ing power of the patient’s serum against his own organism varied in 
a series of cases from nothing to 1 in 240. It was highest as a rule 
about .the twenty-first day of illness, when it frequently reacted in a 
dilution of 1 in 120 to i in 240. It may be mentioned also that 
demonstrable antibodies in meningococcus carriers are of low grade. 

The titres of the few cases in the present series tested against stock 
strains of meningococci was of the same rather low order. Of 5 
tested, 2 showed no agglutination of meningococci, and 3 agglutinate 
the organisms to titres of from i in 25 to i in 400. 

Complement fixation tests, with meningococci as antigen, were 
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negative in one case, and slightly positive in 2, but in Denmark this test 
is regarded as of value in diagnosis, both in cerebrospinal meningitis 
and in meningococcaemia, and Thomsen (1925) reported that the 
blood of 1 1 out of his 12 meningococcaimic cases gave a strong positive 
reaction ; the antigen was the Danish type A meningococcus. 

The gonococcal complement fixation test, that is with gonococcus 
as antigen, was positive in i case, negative in 3 others. 

Bactericidal tests with the patient’s serum have been used in 
meningococcal infections, and Silverthorne and Cameron (1941) found 
a rising titre in meningococcaemia. No comparative estimations of 
phagoc3rtic activity, or of antitoxic power were carried out in the 
cases reviewed. 

There is therefore no evidence from these figures that there are 
greater amounts of protective substances in meningococcaemia than in 
meningitis. 

From the point of view of diagnosis the agglutination reaction is 
too inconstant and often too weak to be of much practical value. 
The Danish workers write favourably of the meningococcal complement 
fixation test, and it is evidently of some value in epidemics. The 
difficulty in sporadic cases is the lack of clear differentiation between 
meningococcal and gonococcal infections owing to these organisms 
having antigens in common. 


• action of phagocytosis and lysis is only the first stage 

T \/r^ ®^sive process ; it may, if it stops there, have an adverse effect. 

u- , (^929) has pointed out, the massive liberation of endotoxin 

w 1C results from phagocytosis and lysis in inoculated mice may 
ea to eath of the host ; while in man a therapeutic serum which 
stinm ates t is defensive reaction may similarly lead to a deterioration 
m the patient’s condition if it is deficient in anti-endotoxin. This is 
borne out to some extent by the occasional bad effect of serum therapy 
in cases o nieningococc$mia. In Stevenson’s (1931) case, for example, 
1 was t oug 1 1 at serum had been’harmful : ecchymoses occurred after 
is use, ue pro ably to the liberation of toxins. This patient was 
s own, post-mortem, to have enormous numbers of meningococci 

workers believe that endotoxin is not 
there can be no such thing as an anti- 
it ic whether endotoxin exists free in the body or whether 

Hnpc y P^rtic es of protein from disintegrated meningococci, it 

has the power of neutralising it. It is a 
oxin, as shown by the comparatively good condition of 
° ”^^^*^Sococcaemia. In fulminating meningococcal 
imnr ' niust e present in enormous amount, and the immediate 
mpmvement sometimes following the use of sulphonamides in these 
masMve infections is very difficult to understand. 

■ • . ^ ^^^^^ningococcal sera have been prepared by the 

pnrlr.f*°^ ^ w o e cocci. Gordon attempted to prepare a pure anti- 
oxin serum, but it seems doubtful if he ever obtained pure 
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endotoxin. Ferry claimed to have produced exotoxin and to' have 
prepared anti-exotoxic sera. Recent improvements in the preparation 
of antimeningococcal sera have been in the use of virulent capsulated 
meningoeocei in their phase of most specifie antigenicity, and in the 
purification and concentration of the sera, with removal of the albumen, 
and retention of the globulin fraction. 

Meningitis and Intermittent Bacterajmia due to 
OTHER Neisseria 

Meningitis, with presumably a primary bactermmia, is sometimes 
caused by other Neisseria. Diplococcus crassiis has been met with 
from time to time (Railliet, Tdchoucyrcs, Ginsbourg and Pillement, 
1929), once at least in epidemic form. Branham (1940) recorded cases 
in the Chicago epidemic of meningitis the organism from which gave 
a yellow growth and was not agglutinablc by group sera ; it was 
styled Neisseria flavcscens. This organism has been found in meningitis 
in France also (Emile-Wcil, Duchon and Bousser, 1933). Similar 
infections by N. catarrhalis have been reported by Zoeller, Andrieu, 
Crosnier and Passa (1933), and others, but. the identification of the 
organism in some of the cases is suspect. 

Cases of intermittent pyrexia, clinically resembling meningo- 
coccaemia, have been reported as due to N. catarrhalis. In Nagell’s 
(1928) case the organism \vas not completely identified, and in Sm>dh 
and Cameron’s (1930) three cases in soldiers it may w'cll have been a 
meningococcus. Hugonot and Fricss (1933) reported a case in which 
they believed the circulation \vas invaded by this organism from a 
pulmonary abscess. Bloch and Hebert (1920) reported a case which 
clinically resembled meningococemmia but in which the organism was 
finally proved to be a gonococcus. Such cases appear to be rare. 

Blood Culture in Meningococcalmia ' 

The majority of the cases were diagnosed by blood culture, and it 
had been hoped that an analysis of the abundant material might 
provide the answer to some important questions. The results are on 
the whole disappointing. There is a lack of detail in some respects, 
and there were no large scale comparative tests of different methods.. 

As regards culture media used, fluid media, simple or enriched, 
were usually used in Britain and France, and solid media, plated out 
after incorporation of the blood, by many of the German and American 
workers. Many workers thought that it was necessary to use media 
enriched by serum or ascitic fluid, but others had results apparently 
as good with simple media, and it is a little difficult to understan 
why it should be necessary to add ’such substances to a medium 
already enriched by the patient’s blood. Glucose broth was used by 
Dickson, McKinnon, Magner and McGillivray (1941) extensive 

series. Special media such as brain broth, and incubation in a a 
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jar were used by other workers witli varying results. Fluid media 
probably yield a larger number of positive results than solid media, 
but the latter have the advantage of permitting ,an estimation by 
colony count of the number of cocci per cubic centimetre of blood, 
and there is a greater possibility of isolating the organism if the 
primary culture has been contaminated. There was a remarkable 
lack of reference to contamination by most of the writers, from which 
it may be concluded that at least some of the negative results were due 
to contamination. 

The time taken before development of the culture was very' variable, 
the average being about 3 or 4 days. Occasionally development took 
place in one day, but as a rule growth was slow, and in one of Heinle’s 
(1939) cases three blood cultures were positive only after fourteen 
days’, incubation. It was observed that a culture might develop in 
one day, while another, taken from the same patient under apparently 
identical conditions, might take several day's to dev'elop. It was also 
noted by Hyland (1929) that a culture in fluid medium may remain 
clear and apparently sterile when viable meningococci are present 
within the white cells of the blood at the bottom of the vessel. It is 
thus necessary to make repeated subcultures even if there is no 
visible growth in the fluid medium. 

There was no special stage of the illness particularity favourable for 
blood culture. Appelbaum (1937) found that in the majority of cases 
positive results were not obtained from cultures made before the third 
week of illness, and other observers have written to the same effect. 
There does not seem to be much in this. Positive results have been 
obtained on the fourth, sixth and eighth day of illness, and several 
times in the second week. In many, the first blood culture was not 
made till the third week or later, and it is evident that sometimes 
cultures were discarded too quickly before it was realised that the case 
might be meningococcal. 

As regards the optimum time for culture in relation to rigors, 
pyrextal period and s km efflorescence, there is surprisingly little exact 
inforrnation to be derived. Most of the cultures were taken during a 
p^exial period, and it was evidently the common belief that this was 
t e optinaum period ; many positive and many negative cultures 
were obtained.' A few took thdr cultures during rigors. Dock (1924) 
negative and two positive cultures during chills, 
an eillon, Martin and Roux (1929) had a positive culture • taken 
uring a c ill. In most cases there was no exact information as to 
the stage m the pyrexial period at which cultures were made; Kilham 
(1942) ad two positive cultures taken just before the peak of the 
temperature, and two negative taken when the temperature' was 
a mg, ut a much larger number of such observations would be 
necessary before any conclusion could be drawn. It is unfortunate that 
etai s as to the times of taking blood were not given for the repeated 
cu tures of Dickson, McKinnon, Magner and McGillivray (1941). 
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Cultures were not usually taken in apyrexial periods, but there 
were occasional positive results at these times, as in the, first case 
described in the first part of the present communication. As regards 
skin efflorescence, most of the positive cultures were taken when crops 
of skin lesions were present, these coinciding with pyrexial periods, but 
some cases with no skin lesions had positive cultures, and others had 
negative cultures when skin lesions were active. The atypical case of 
Martin and Dansie (1944) for example, with daily crops of skin 
nodules and only occasional pyrexia, had negative cultures save during 
one of the rare pyrexial periods. 

The miviber oj organisms per cubic centimetre of blood as judged 
by the colony count in solid media has been claimed to be of value in 
prognosis. There is not actual evidence from the figures that this is 
the case. The number varied from one or two per cubic centimetre 
to 75 or so, but in Adler’s (1922) case which showed this last figure 
in one culture, there were still 30 cocci per c.c. in the last pyrexial 
period before convalescence ; an unfavourable prognosis based on the 
large number of organisms still in the blood would have been quite 
wrong. It has been suggested also that an increase in the number 
of organisms per cubic centimetre is one of the signs suggestive of 
the onset of endocarditis. This may be so, but exact figures have not 
been given. It is probably true that higher counts may be obtained 
when there is endocarditis. In Willius and Eaton’s (1937) case, for 
example, there were colony counts up to 100 per c.c., and Zeissler and 
Riedel’s (1917) first case showed counts up to 150 per c.c. 

All writers arc agreed as to the inconstancy of results, and that 
repeated cultures may be necessary before a positive result is obtained. 
In the series of Dickson, McKinnon, Magncr and McGilli\Tay (i 940 > 
for example, 10 blood cultures were made in one case of which 4 were 
positive, 21 in another of which 2 were positive, in a third 14 with is 
positive, and in a fourth 6 with 4 positive. 

A difficulty is in determining the most suitable proportions of 
blood and medium ; if too little blood is added the chance of successful 
cultivation of scanty organisms is diminished ; if too much, anti- 
bacterial substances may have an inhibitory effect. 

' / 

Bacteriological Examination of Skin Lesions 

The microscopic nature of the haemorrhagic skin lesions in meningo- 
coccal meningitis and fulminating meningococcal septicaemia was 
studied during the 1914-1918 war by Benda (1916), Babes ('1916), Netter 
and Salanier (1916), Pick (1916), Netter, Salanier and Wolfrom (19^^)' 
and independently, owing to war conditions, by Muir (iptP)* 
all demonstrated the inflammatory nature of the lesions and the 
presence of meningococci in them. It had previously been thought 
that the changes were toxic in origin, but Muir in particular 
demonstrated that the cocci might occur in large masses leading to the 
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blocking of the minute vessels and thus to haemorrhage, though he 
considered that toxins might play a part. 

Renault and Cain (1920) found that the sweat glands were infected 
by meningococci, as well as the capillaries and arterioles. Brown 
(1924) found the most marked lesions in the subcutaneous tissue, in 
which the vessels were engorged with leucocytes, many containing 
meningococci ; there was h$morrhage in the adjacent fat tissue. 
Bourdelles (1925) studying 26 cases of “ infective purpura ’’ suggested 
that the finding of meningococci in petechise was sometimes the best 
method of diagnosis. McLean and Caffey (1931) demonstrated 
meningococci in smears from purpuric exanthem in 1 5 out of 1 8 cases 
of acute fulminating infection in young children. 

These, however, were all cases of acute septicaemia, and a classing 
of acute and chronic septicaemic cases in one category led to conclusions 
derived from these observations being applied unjustifiably to the 
chronic type of infection. Thomsen and WuHT (Thomsen, 1925) 
described a technique which they claimed was successful for the 
demonstration of meningococci in the skin in nearly 100 per cent, of 
cases. Thomsen did not differentiate clearly between acute and 
chronic cases of meningococcal septicaemia, and it seems that the 
epidemic at which he and Wulff were working in Denmark between 
1917 and 1920 included an unusual number of acute septicaemic cases. 
Their method involved the excision of a piece of tissue during life or 
as soon as possible after death, and making cultures and sections from 
the subcutaneous tissue. But other workers have had comparatively 
little success in skin examinations in cases of definitely chronic 
meningococcal septicaemia. Kohlisch (1915) said that attempts to grow 
the meningococcus from skin lesions failed. Friedemann and Deicher 
(1926) found a few cocci in capillaries in slides made from a skin 
lesion, but they could not be differentiated. Kennedy (1926) obtained 
a growth of Gram-negative diplococci from an excised papule. Master 
(1931) found Gram-negative diplococci, intra- and extracellular, in a 
biopsy of a skin lesion. '.Harrison and Abernethy (1934) found no 
organisms in a biopsy of a papul^ lesion, but in another case they 
once obtained a growth of a Gram-negative diplococcus contaminated 
by a staphylococcus ; other cultures were negative. Richter (1934) 
oun numerous pus cells in smears of petechiae, but no organisms ; 
cultures on 'ennched media remained sterile. Appelbaum (i 937 ) 
e severa biopsies on. the skin lesions of a case but all were negative 
or meningococci. ^ So far, therefore, bacteriological examinations of 
skin lesions in meningococcpmia have not proved of much diagnostic 
va ue. ven in the cases in which skin lesions became pustular, it 
seems to ave been very rare to cultivate meningococci. It is probable 
t at negative results were sometimes due to failure to recognise that 
t e organisms were most numerous in the subcutaneous tissue, and 
that excision to a certain depth is necessary. 

It is clear that in acute and fulminating infection there are large 
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numbers of meningococci in and beneath the skin, both free and 
within the numerous polymorphs, and that the capillaries are plugged 
with organisms and polymorphs, with resultant rupture and hajmor- 
rhage. Toxins liberated from broken-down organisms no doubt play 
their part by their action on the endothelium of the capillaries. The 
petechise of the chronic meningococcscmia cases are probably produced 
in a similar way, though the number of organisms scattered in the 
skin during each pyTexial period is probably less. The mechanism of 
the production of the papules and nodules of the mcningococcsemic 
cases is not so clear. The natural and probably correct assumption 
that these are due to bacterial emboli is not entirely supported by the 
results of bacteriological examinations, but as suggested above this 
may partly have been due to defective technique. It seems also that 
there is a greater tendency towards escape of plasma, with consequent 
local oedema, than towards hmmorrhages. The oedema is in the 
deeper layers of the skin and in the subcutaneous tissue, hence the 
firm nature of the swellings. Probably sensitisation of the skin by the 
intermittent bacterial attacks is partly responsible for the nature of the 
lesion. 
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THE TREATMENT OF CHOLERA BY INTRAVENOUS 
SALINE INJECTIONS; WITH PARTICULAR REFER- 
ENCE TO THE CONTRIBUTIONS OF DR THOMAS 
AITCHISON LATTA'OF LEITH (1832). 

By E. D. W. GREIG, C.I.E., Lt.-Col. I.M.S.(Rct.) 

The pandemic of cholera, which started from Bengal about 1823, 
introduced Asiatic cholera to Europe for the first time. It reached 
Edinburgh early in 1832 from Newcastle, which was attacked towards 
the end of 1831. From Newcastle it did not spread directly to 
Edinburgh, but halted for a time at Haddington.^ The slow rate of 
spread of the pandemic from Bengal was regulated by the speed of 
transport, which was chiefly by foot in these days. With increased 
speed of transport by railways, etc., subsequent pandemics of cholera 
reached Europe much more quickly. 

In Edinburgh and district the epidemic lasted nearly nine months, 
displaying such a degree of virulence as to destroy in a very short 
space of time the majority of those attacked.- The epidemic could be 
divided into three phases: (a) From February to 14th June; (i) 
15th June to 31st July; (c) 1st August to ist December. The total 
number of persons attacked was 1885, and of these, 1065 succumbed. 
More females than males were attacked. 

That the great majority of the medical profession in Great Britain 
in 1832 were quite unprepared for the treatment of cholera is indicated 
by the fact that about twenty-four different methods of treatment were 
advocated. These included, the actual cautery ; bastionading the 
feet ; suffocating under a feather bed ! The list was humiliating to 
the profession, but there was at the time much excitement and anxiety 
amongst medical men, so much so that many lost their reason.^ 

Fortunately, during the epidemic, a very important contribution 
to the problem of the therapy of cholera, based on sound scientific 
principles, was made by Dr T. A. Latta of Leith, who is now recognised 
as the pioneer in the treatment of cholera by intravenous saline 
injections. That it was courageous therapy at that distant perio 
there can be no doubt, because even at the present time (i 944 ) 
Medical Society of London have discussed the difficulties and dangers 
of intravenous therapy.® In addition to the difficulties and dangers 
of the treatment he also encountered discouraging obstruction from 
some of his colleagues in carrying .it out. 

It is remarkable that, so far as can be ascertained, no obituarj 
notices of Latta or of the two colleagues who co-operated with 101 
appeared in any medical journal. To fill the gap the following 
biographical facts are given regarding Latta and his two colleagues, 
Mackintosh" and Lewins : — 
as6 
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Thomas Aitchison Latta graduated M.D. (Edin.) in 1819 with a . 
thesis, Dc Scorbiito. He resided at 32 Bridge Street in 1822 ; i Sandport 
Street, 1825 ; 27 Constitution Street, 1827 ; 1$ Charlotte Street, all in 
Leith (now incorporated in the City of Edinburgh). He died at the 
latter residence on 19th October 1833, of consumption "occasioned 
by his unwearied and unremitting exertions on this occasion (cholera 
epidemic).” ® His contributions are dealt with fully later. 

John Mackintosh graduated M.D. at Aberdeen University in 1820. 
.After serving in the Ordnance Medical Department he settled in 
Edinburgh and practised at 31 Albany Street. He lectured in the 
extramural school on the Practice of Physic and was the author of a 
book in two volumes on this subject. He was in charge of the cholera 
hospital at Drummond Street in 1832. He died at Edinburgh on 
28th October 1837. 

Robert Lewins graduated at Edinburgh in 1813 and became a 
Fellow of the Royal College of Physicians of Edinburgh on 2nd 
November 1830. He practised in Leith, where he resided at 6 Quality 
Street. 

Latta adopted the intravenous saline method for the treatment of 
cholera after reading a report on the analysis of the blood in cholera 
by O’Shaughnessy.® The latter showed that the blood in cholera had 
lost a large proportion of its water, 1000 parts of cholera blood serum 
having lost on an average 860 parts of water ; it had also lost a great 
proportion of its neutral saline ingredients ; he also noted that all 
salts deficient in the blood, especially carbonate of soda, were present 
in large quantity^ in the peculiar dejecta. Latta ’ had the ability to 
grasp the implication of these findings and applied the knowledge in 
his treatment of cholera. He sought to restore the blood of cholera 
cases to its natural state. At first he tried injecting large quantities 
of warm water, containing the requisite salts, into the large intestine, 
and also giving it by mouth. Finding this method and all others to 
be useless, he resolved to throw the solution direct into the circulation. 
This he proceeded to do with much caution. He described the 
solution employed for intravenous injection as artificial serum. It 
was prepared by saturating water with protoxide of nitrogen holding 
in solution half a drachm of muriate and eight grains of subcarbonate 
of soda to the pound (pint) of water. He gives the following account 
of the first cases treated by him : — 

Case i. Male, aged 33. In complete coUapse stage of cholera. He 
was given 60 oz. of saline solution intravenously at a temperature of 98° F. 
Every symptom was permanently removed. No consecutive fever. He was 
convalescent in four days. 

Case 2. Male, aged 48. Severe case of cholera, seemed hopeless. He 
ad chronic liver and gastric disease. Given seven pints of solution intraven- 
^ temporary effect. Then given six pints at temperature 
of 96^ F. Next day pulse failed, injection repeated. Fifty hours after first 
injection he passed urine. Every symptom removed. No consecutive, fever. 
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Case 3. Female, aged 65, Verj' advanced case of cholera. Intravenous 
saline prolonged life, but she died next day. 

Case 4, Male, aged (?), In an advanced stage of, cholera. Two pints 
of saline intravenously at 98° F. only required. There was immediate relief, 
stools became feculent next morning and he passed urine. 

Case 5. Female, aged 45. Advanced stage of cholera. Two pints of 
saline intravenously at 97“ F. Vomiting and purging stopped. Again given 
two pints of saline. Stools feculent and she passed urine. She did well. 

Latta attached great importance to the use of a vapour-bath to 
maintain the body temperature as an adjuvant to the intravenous 
therapy. As we will see, Wall found hot water baths of considerable 
value as a supplement to intravenous therapy in the treatment of cholera. 

The Lance f, in a leader ® on Latta’s work, says : "... a paper 
of considerable interest, written by Dr Latta of Leith, detailing 
several cases of malignant cholera, which, by the intervening agency 
of the vapour-bath, were successfully treated with saline venous 
injections at a period of the disease when, without the aid of the 
auxiliary Dr L. now proposes, the patients would almost certainly 
have perished. . . . The contrivance is a very good one." 

In a further paper,® Latta amplifies his account of his method of 
treatment. He recommends that the temperature of the fluid injected 
should be 112° F., because 100° F. is too low and produces an extreme 
sense of cold and rigors ; at i r 5° F. it suddenly excited the heart, 
the countenance became flushed and great weakness was complained 
of. He also recommends that the rate of injection should be very 
slow, not exceeding two to three ounces per minute. The quantity 
of fluid required will depend on the eflcct produced, and the repetition 
of the injection on the demands of the system, which will vary accord- 
ing to the violence of the diarrhoea. The greater the collapse the 
greater the quantity as a rule. Failure of the treatment is due to 
(i) quantity of fluid being too small, (2) extensive organic disease, 
(3) application of treatment too late. The evil of consecutive fever 
is mitigated by intravenous saline. The . apparatus employed by 
Latta was a Read’s patent syringe with a small silver tube attached to 
the extremity of the flexible injecting tube. The syringe should be 
in perfect condition to avoid injection of air, the vein should be treated 
with much delicacy to avoid phlebitis, and injection should never be 
made more than once at the same orifice. 

. Lewins, Latta’s colleague, in a letter^® to The Lancet, dated 
X4th June 1832, says ; "... The failures we have witnessed, in my 
opinion, afford no real objection to the practice of treating cholera 
by venous injection — a method of medical treatment which, as I sai 
before, will, I predict, lead to important changes in the practice 0 
medicine, and will entitle Dr Latta’s name to be placed amongst 
the number of those (alas ! how few) who have really contribute 
to the improvement of the healing art.’’ , 

A very dangerous method of applying Latta's treatment occurre 
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to Dr T. J. Murphy of Liverpool. He \vrites : “ Having read 

Dr Latta’s paper, my first idea was to return into the system the 
alvide dejections by injecting them into the venous system ; an idea 
which arose from a quantity having been preserved for my inspection.” 
Fortunately for the patients he was prevented from carrying out the 
idea by the dejections being seldom preserved. He then prepared an 
artificial serum as recommended by Latta. 

Dr John Mackintosh was in charge of the special cholera hospital 
in Drummond Street, Edinburgh, during the 1832 epidemic. He gave 
the intravenous saline treatment an extensive and accurate trial, 
treating 156 patients by this method. He writes : ® “ The bold idea 
of restoring the loss at once, by injecting a large quantity of saline 
solution into the venous system, occurred to the original mind of the 
late Dr Latta of Leith. . . . He was ably and zealously supported in 
his investigations by Dr Lewins, who encouraged and assisted him, 
when others threw every obstacle in the way of his experiments, and 
too often gave erroneous reports of his practice.” Mackintosh used 
the following solution ; — 

Sodium chloride half an ounce 

Sodium bicarbonate .... thirty grains 

Water Ten pounds (pints) 

This solution was in use from 12th May to 21st August 1832, when 
the quantity of each salt was doubled. The temperature of the fluid 
was from 106° to 120° F. The solution was strained through chamois 
leather. Great care in the preparation was recommended. Two 
persons were employed in the operation, one to open the vein, introduce 
the tube and keep it in position ; the other to take charge of the 
apparatus and fluid injected. An assistant to be at hand to do any- 
thing required, so that the attention of the operators may not be 
distracted. Care was taken to avoid the introduction of air, and fluid 
was pumped through the tubes for a few moments. Ten pounds 
(pints) were introduced in thirty minutes. Mackintosh noted the 
following effects of the injection : (i) Pulse. It was speedily made 
perceptible after four ounces, good after three pounds (pints). The 
quantity of fluid injected depended on the state of the pulse. (2). 
Cramps. The effect was quite remarkable, they ceased as soon as' 
pulse improved and seldom recurred. (3) Temperature. The effect 
was^ almost instantaneous, the body became warm with a gentle and 
genial perspiration. (4) Respiration. This became stronger ; some- 
times after four pounds it became laboured, but improved with 
more fluid. (5) Cmmtenance. Eyes became prominent, expression 
animated and mind lively. (6) Restlessness and uneasy peeling. This 
vanished. (7) Thirst. This ceased, however urgent. (8) Secretion of 
urine. ^ Soon returned, but in this he was more frequently disappointed 
than in any other favourable symptom. (9) Period of death. This 
was undoubtedly postponed. (10) Rigors. These were almost in- 
variable after the injections. He treated in all one hundred and fifty-six 
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cases of cholera by intravenous saline and twenty-five recovered. He 
considered that not one of the cases treated had a chance of recovery 
by any other means and adds : " Wc saw no such miracle out of 
461 cases (291 deaths) in Drummond Street hospital.” He concludes: 
” Should I ever have charge of cholera patients again, I shall, profiting 
by the experience I now possess, use the saline solution at an earlier' 
period of the stage of collapse, nay, at its commencement, in order 
to lessen the thickness of the blood before organic mischief is done. 
In looking over the cases, my only surprise now is, that one of the 
individuals recovered by any means that human ingenuity could 
suggest.” He tried the addition of albumin (white of egg) to the 
fluid to make it resemble the scrum of the blood as closely as possible, 
but he did not find that there was any beneficial effect, so it was 
laid aside. 


In the same y^ear, 1S32, as the pioneer work in Leith and Edinburgh 
was done, a trial was given to the method in the Madras Presidency, 
particularly by Surgeon John Grant Malcolmson,^" M.D. (Edin.). 
He was assistant-surgeon in Madras in 1S23, and surgeon in 1S32. 
He treated cases amongst the Madras European Regiment at 
Secunderabad in 1832. The solution was carbonate and muriate of 
soda largely diluted in water, and injected into the venous system 
by means of the ordinary apparatus for blood transfusion. The 
quantity injected was at first one to two pounds at 98 •6° F., subse- 


quently increased to six to eight pounds in some cases. Improvement 
followed. However, the difficulties of the operation discouraged an 
extensive trial and apparently it was dropped. J. Maegregor, assistant- 
surgeon, 39th Foot, in a report on cholera in Bcllary, S. India, 
in April to May 1839, refers to Mackintosh’s work on intravenous saline 
treatment, and says : “ I would certainly resort to it in bad cases.’ 

The following incident which occurred at the time, indicated that 
Latta had not only to contend with the technical difficulties of the 
treatment, but also with opposition from some of his colleagues. A 
leader in The Lance i of 4tli August 1832 records that ” Dr T. Craigie 
of Leith wrote a letter published in the Edbibiirgh Courant on 14th June 
^1832, in which he did not make ‘ honorable mention ’ of Dr Latta as 
Ithe first physician who tried venous injections in cholera, which 
Dr Latta and his friends considered due from one witing at that 


particular time and under the existing circumstances. The omission 
was noticed in an anonymous letter in the Edinburgh Observer. This 
letter contained a remark which Dr Craigie, in a subsequent epistle, 
spoke of as ‘ false and unfounded.’ The writer of the anonymous 
letter proved to be Mr John Mitchell, jun.. Ship-broker of Leith, 
who confessed to the authorship for the purpose of demanding 
explanation from Dr Craigie as to the above offensive words. An 
interview took place, casually, in the street, when a trifling assault, 
with a child’s whip, was believed by Dr Craigie to have been committe 
on him by Mr Mitchell, who is an intimate friend of Dr Latta. The 
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parties were bound over to keep the peace, although (most unaccount- 
ably to the reader) Mr Mitchell denies (‘ does not admit ’) that any 
assault took place, declaring, ‘ that he had not any whip in his hand 
when asked for the apology.’ ” As in the ' index ’ on the cover of The 
Lancet of 4th August the heading read, " Quarrel between Drs Latta 
and Craigie," Dr Latta wrote to The Lancct'^’^ as follows: “The 
quarrel is not mine, but Dr Craigie and Mr Mitchell’s, and originated 
not from any complaint on my part, but in consequence of Dr Craigie 
applying to a remark made by Mr Mitchell, the offensive term ' utterly . 
false.’ As for my name being coupled with venous injections, that 
is an honour I have not been remarkably fastidious about. The 
matter is too insignificant for you to revert to, or you would find I did 
not VTite to complain of the want of courtesy on this point, but was 
compelled to come forward in vindication of Mr Mitchell’s integrity 
(who, unknown to me, made the remarks in the Observer'), and in 
defence of my own conduct and practice, both of which have been 
misrepresented in Dr C.’s pamphlet.’’ Dr Mackintosh also refers to 
Latta’s difficulties with his colleagues. He writes : “ “ Few medical men 
can bear to know that the soundness of their opinions have been 
questioned ; they regard any such attempt as a signal for deadly 
personal hatred, and view it in the same light as if their moral characters 
were maliciously assailed.’’ 

From the foregoing records it will be apparent that the odium 
inedicum was very pronounced, and prevented certain of the profession 
from recognising a noteworthy addition to therapy. 

The next contribution to the treatment of cholera by intravenous 
saline was made by E. A. Parkes in 1847. He refers to Mackintosh’s 
work. Like Mackintosh he tried the addition of egg albumin to the 
saline solution. Temperature of solution 98° F. He treated five cases 
with four deaths, and considered the revivifying effects of the ajbumin 
solution seemed to be as well marked as any recorded by the saline 
solution. 

Forty-six years later, in 1893, valuable work on intravenous saline 
therapy was carried out by A. J. Wall 1® in India. He refers to the 
work of Latta and Mackintosh. His solution was : 

Sod. cWoride • • . . . four grammes 

Sodium carbonate . ’ ' . . .two grammes 

one liter 

The tempemture of injection was 37° C,' Injection made very slowly, 
not exceeding a liter in twelve minutes. The results of his first series 
of severe cholera were : out of fifty-eight cases treated, forty-one died, 
70 per cent, mortality. In the second. series one hundred and thirty-five 
cases were treated, and ninety-five died, 70 per cent, mortality. He 
, recommended intravenous saline for other conditions in which de- 
hydration was a marked feature. It is also interesting to note that he 
suggested the addition of gelatine to give more permanent effect to the 
VOL. LIU, NO. S R2 
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solution. He made the important recommendation that rectal tempera- 
ture in cholera should be taken as a guide to the temperature of the 
fluid injected. Like Latta he strongly favoured the warm bath for 
maintaining the body temperature. The range of temperature of the 
bath being from 32° to 37° C. The bath to be wheeled to the bedside; 
the patient, who should not exert himself, is placed in it at full length 
for from ten to fifteen minutes. It can be repeated again and again. 
The results are most striking. An important contra-indication 
is a high rectal temperature, 103° F. For hyperthermia he recom- 
mends an enema at 80° F. or considerably below this. In less severe 
cases he advised subcutaneous instead of intravenous injection of 
saline. The solution for this purpose should contain no alkali or 
anything that can cause the least irritation. 

The next advance in intravenous saline therapy was made by 
Sir Leonard Rogers in Calcutta between 1906 and 1915. He 
worked out his well-known standard method of treatment for cholera, 
which is now generally employed. By a simple clinical method the 
specific gravity of the blood is estimated, and the necessity of an 
intravenous saline injection can be ascertained before the patient has 
entered the stage of collapse, and it also gives an indication of the 
quantity of fluid required. He employed hypertonic saline, using 
two solutions ; the first containing sodium chloride one hundred and 
twenty grains, and calcium chloride four grains to one pint of water. 
The second contains sodium chloride ninety grains, sodium bicarbonate 
one hundred and sixty grains to one pint of water. If four pints are 
required, then one pint of the alkali solution is given, followed by 
three of the hypertonic saline. He showed the importance of taking 
the rectal temperature. To avoid consecutive hyperp)Texia the 
temperature of the solution should not be above 80° F., if the rectal 
temperature is found to be above 101° F. Temperature of fluid should 
not exceed 98° F., except when the rectal temperature is below normal, 
then the temperature of the solution may be two to three degrees above 
98° F. By the use of his scheme of treatment a striking reduction 
in deaths from cholera in hospital cases was brought about. 

Recently Wilkinson,^® from his experience of cholera in Hongkong, 
has expressed a preference for normal, instead of hypertonic saline, 
for intravenous therapy, because hypertonic saline injections were not 
found successful there during the epidemic in 1931, judging by 
mortality ; also, theoretically, the main effect of hypertonic saline 
intravenously is to induce a flow of fluid into the blood stream, 
the only place in the body which could yield it would be the gut, and 
this would mean in cholera more toxin absorbed from the gut, and 
more violent subsequent reactions. 

From the above summary it will be seen that intravenous injection 
of saline solution is considered an essential method of treatment 0 
'Cholera at the present time, and that Latta, in 1832, had the great 
merit of being the first to employ it in cholera. His treatment was not 
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empirical, but based on sound scientific observations. As would be 
expected the early technique was primitive) but the method has under- 
gone progressive evolution and improvement ; however this does not 
detract in the slightest degree from his bold and original conception. 
Looking at the technique with the advantage of present-day knowledge 
is interesting. For example, we see that the temperature of the fluid 
injected was too high, and might easily produce dangerous hyperpyrexia. 
Further, the injections were commenced at a very advanced and 
almost hopeless stage of the disease ; this was clearly recognised by 
both Latta and . Mackintosh in their reflections on the results after the 
cessation of the epidemic, and they rightly concluded that a very 
considerable improvement in the mortality fate would have been 
effected if the injections had been started much earlier. 

From what has been stated in this paper, the importance of the 
work of Latta and his colleagues, as the pioneers of intravenous saline 
treatment of cholera,/ will be realised, and it is hoped that the 
statement will give them the place they deserve in medical history, 
and keep their memory green. 

The wisdom that they taught us 
Is proven prophesy. 

I take the opportunity of expressing my indebtedness to Mr T. H. Graham, 
O.B.E., Librarian, Royal College of Physicians, Edinburgh, for kind help in the 
preparation of this communication. 
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RALPH STOCKMAN 
' F.R.S.Ed., M.D., F.R.C.P.E., F.R.F.P., nnd S.G. 

Ralph Stockman died in Edinburgh on 27th February 1946. Bom in 1861, 
the second son of W. T. Stockman, merchant in Leith, he was educated at 
the Royal High School and the University. After graduating M.B., C.M. 
in 1882, he extended his study in Vienna and Strasburg. In 1883 he ser\’cd 
as resident physician to Sir Thomas Fraser, and during the next six years 
was assistant in the department of Materia Mcdica. Later he became lecturer 
on Materia Medica in the School of the Royal Colleges. He was early attracted 
to research and was one of the original team of investigators in the Research 
Laboratory of the Royal College of Physicians when it was opened in i88g 
under Sims Woodhead. His wide knowledge of chcmistr\' and his painstaking 
teclmique soon made a name for him in this held. 

Clinical work also made a strong appeal to Stockman. He was physician 
to the New Town Dispensary and the Deaconess Hospital and he collaborated 
with his friend, Sir Robert Philip, in his work for the tuberculous. Later he 
was appointed assistant physician in the Royal Infirmary. His clinical teaching 
was particularly stimulating ; those who attended his clinics were trained to 
observe and to think for themselves. 

Stoclonan’s eminence as an investigator -and his reputation as a teacher 
were duly recognised in 1897 when he was appointed to the chair of Matena 
Medica in Glasgow. At tliis time the Faculty of Medicine was comprised 
of elderly men, good teachers but, apart from Bower and MacEwen, not 
active in research. Gairdner was past his best and soon was in indifferent 
health. The Materia Mcdica Department was poorly equipped, but a retiring 
room was immediately fitted up as a laboratory and research was set on foot 
at once ; the beginning of a museum was made in a store-room. From the 
first, Stockman infused new life into the teaching, and with the arrival of 
Muir and Noel Paton, Glasgow became a centre of research. 

The chair of Materia Tsledica was a part-time one wthout any clinical 
responsibility, but in a short time Stockman was fortimate in becoming a 
physician to the Western Infirmary and was thus able to show the application 
of his art in a practical manner. Against considerable opposition he limited 
the size of his clinical classes, and in this way he was able to attract the mwe 
active students. His wards were run on' a team system, and as far as possible 
all irivestigations were carried out by the staff of tlie ward. Specialist help 
was only called in when difficulties arose which baffled the team. He made 
great use of his ward visits, and bedside instruction was the basis of his teaching- 
Clinical lectures he gave weekly, but often, instead of giving his prepare 
lecture, he would take a casual case referred to him for investigation. t)n 
one occasion a man with severe anjemia sent from the out-patient department 
was thus made the subject of an impromptu clinical lecture. Eventua j 
Stockman made a diagnosis of anchylostomiasis and this was confirmed by a 
rectal smear. As a clinical teacher he was most successful, ever emphasising 
the root cause of disease, and that diagnosis should lead to therapy. 

His lecturing style was clear and easy ; master of his subject, he cou 
put things very simply Careful preparation enabled him to use a minimum 
of notes, and a somewhat dreary subject was made interesting with anec 0 
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and wit. No roll was called, and if the lectures did not attract the student 
he need not attend. 

Stoclunan recognised the value of a museum which would illustrate therapy, 
and made full use of all his clinical material, collecting photographs, pictures, 
charts, tracings and casts. ■ The expenses of the museum he insisted on paying 
out of his own pocket, steadily refusing to accept help from' university funds 
for its upkeep. In the end it was a verj' fine collection admirably suited to its 
purpose. 

Throughout his long tenure of the chair, Stockman systematically carried 
out research. As consultant practice occupied the afternoons, research had 
to be planned so as not to require long spells of continuous work. Pure 
pharmacology did not attract him so much as the slow action of drugs com- 
parable to ordinary Aerapeutic use. In this way he investigated the action 
of nicotine, iodides, bromides, arsenic, phosphorus and certain heavy metals. 
The problem of the rheumatic diseases attracted him. An attempt to discover 
a better anti-rheumatic than salicylate only resulted in more firmly establishing 
the old remedy. His investigations on the'rheumatic nodule, fibrositis, muscular 
rheumatism and the chronic joint conditions formed the basis of his book on 
Rheumatism and Arthritis. 

After retiring from the Infirmary, he turned his attention to Indian diseases 
and remedies and work on Khat and Lathyrism. 

The papers in which he described his findings might well serve as models 
for medical writers. They are all short, the historical aspect being briefly 
presented, his own observations being lucidly described with a minimum 
of detail. 

His occasional writings, often addresses to non-medical societies, are not 
so well known, but are of great interest from the historical data they contain. 

His teaching and research work took only part of the time ; for the rest 
of the day he was the busy consultant. In this he was very successful and in 
great demand. He was a “ useful ” consultant, a shrewd, diagnostician and 
fertile in therapy. His verdict might sometimes give offence so that the 
patient would leave in a temper, but, as he said, they mostly came back as 
they found that he could do more for them than others could. 

In University life he preferred to keep in the background, but he exercised 
great influence. He was a master in the use of the “ tempo.” He knew just 
when and how to use his influence. 

His long connection with the Union kept him in touch with students of 
all faculties and lasting friendships were formed. 

Material for the above has kindly been supplied by his friends, Lt.-Col. E. D. W. 

reig an ro essor F. J. Charteris. The following contribution is by Sir Robert 


o V at has been written with regard to the career and work of the late 
ro essor Stockman I gladly add something, more especially from the personal 
pomt 0 view. I enjoyed his close friendship for more than fifty years, and thus 
came to ^ ■ ow and appreciate his character and qualities as few had the 
opportunity of doing. His personality was a many-sided one, and some of 
IS qua ities u ere not readily understood ; it was in the main characterised 
^ independence of judgment on the one hand and a 

pecu lar undliness and sensitiveness on the other. Independence weis inherent 
m im and was nurtured by self-education. He read widely and thought 
eep y on any subject with which he was concerned ; only then did he form ■ 
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his opinion. Once it -was formed, however, he held it with tenadty and new 
hesitated to express what he thought, and the fact that his views might be 
considered unorthodox did not prevent his expressing them ; he preferred 
outspokenness to reticence for policy’s sake. 

Individuality is seen both in his original work and in his teaching. When 
he returned to Edinburgh as a young man after study and research with 
Schmiedeberg in Strasburg, he was accomplished in pharmacological 
investigation as were few men of his time, and it might have been expected 
that he would make this his life’s work. Experimental research was continued 
throughout his life, the last important investigation being that on lathyrism, 
but at an early period ho came to recognise its? limitations in therapeutic 
advance, and clinical work became more and more the subject of his thoughts. 
On his appointment as physician to the Western Infirmar>’ he gave his full 
energies to his hospital work. As a result of his clinical investigations an 
outstanding contribution was his book on rheumatism and fibrositis. 
Characterised as it is by original obseiA-alion, independence of judgment 
and shrewd criticism, it has contributed more than any other work towards 
the understanding and treatment of the conditions dealt with. I saw much 
of this research in progress, and became increasingly impressed by his intense 
concentration on the subject and his sustained endeavour to understand the 
pathological changes and to reach the possibility of effective treatment. 

In teaching, too, both in the wards and in the lecture-room, he evolved 
his own methods. His object was rather a training in mental attitude than 
in the imparting of information. Critical and even scornful of what he con- 
sidered unworthy, he had a strong belief in certain therapeutic agents, and 
he emphasised die importance of their mode of use. He used largely the 
Socratic method, and his students were subject to testing questioning. He 
had come at an early period to recognise that clinical medicine could not be 
taught to large classes, and on obtaining wards he strictly limited his dime 
to a relatively small number. This procedure, at that time unusual, met 
with opposition in certain quarters, but he insisted on it and he gained his 
object. In all his teaching, his purpose was to qualify his students for theu 
life work in every respect. Besides training them by his oivn methods for 
their professional duties, he aimed also at developing character and general 
outlook. In tliis latter aspect one naturally associates his sendees in con- 
nection with the Students’ Union. As Honorary' President for many years, 
he gave time and labour to its requirements and he always insisted on the 
importance of the Union as an educative influence in University life. Feiv 
teachers have done so much as he did for the welfare of students, and man) 
of them will acknowledge the help and stimulus they received from him. 

Stockman played his full part in the business of the Medical Facult) 
and the Senajte. But he had no special leaning towards administrative wor 
as such, and it is a matter for no regret that he had not to devote more tiine 
to it. That he had a considerable faculty for such work, however, was ful y 
shown by his services as Chairman of the Senate during the illness of Principal 
Rait. He discharged the duties with dignity, and business was carried out 
with increased brevity without impaired efficiency. Waste of words an 
waste of time in any form were distasteful to him, and terseness in expression 
was a feature in all his speaking and writing. ' . 

Stockman was a great reader, in fact he may be said to have foun Jn 
reading his chief enjoyment. He was versed in the history of medicine ^ 
few men are, and could have given a course of lectures on the subject 
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little preparation. Reference to the pioneers was frequent in his teaching, 
and he sometimes took pleasure in demonstrating that what often passed 
as novelty was not a new tiring at all. His knowledge of the materia medica 
was almost unique. It embraced the action of drugs in every aspect, the 
evolution of methods of treatment and the abundant lore of the subject. Of 
general literature also he had an extensive knowledge. Books of the past, 
whether of prose or poetry, appealed to him most, especially those which had 
achieved the rank of classics. Distinctly selective in his tastes, he had at the 
same time keen appreciation of standard in literature. He had a remarkably 
retentive memory, which fortunately remained rvith him till the end, and in 
talking wdth him one was often struck by the detailed knowledge which he 
brought out of his store of erudition. Music and the fine arts were of less 
interest to him, though he found pleasure in the best of them. His likings, 
however, were factual and speculative rather than artistic. 

In outdoor pastimes and sports he had comparatively little interest. Up 
till some years ago he played golf, and I had many a pleasant round with 
him ; but I think he enjoyed the pleasant surroundings and the exercise 
more than the game itself, and his thoughts were often elsewhere. His 
favourite exercise was walking, and up to the commencement of his last 
illness he indulged freely in it, sometimes doing Uventy miles in a day. He 
drew intense enjoyment from the sights of nature and the countryside, and 
^ notably from places wth historical association. And one must not omit to 
mention that in his later years his garden and his bee-keeping were a constant 
delight to him. He was thus a man of essentially simple tastes. 

Stockman led a simple and at times a rigorous life and was scornful 
of the self-indulgent ; but at times his customary seriousness was happily 
broken and he had full enjoyment in an occasional convivial meeting, often 
enlivening it by his fund of humour and his store of anecdote. His sense of 
humour was indeed one that was all his o\vn. In all his dealings with his 
patients and his fellows he had a high ideal of service. Any good cause which 
appealed to him had not only his sympathy but received his unstinted support. 
His professional life was one of devotion, and no consideration other than his 
patients’ welfare ever entered into it. His kindliness and sympathetic under- 
standing endeared him to his patients, and he won their affection equally with 
their confidence. He had still another quality which was not so generally 
know, namely a tenderness of feeling, a sensitiveness to the sufferings and 
trials of others. To friends of his inner circle he Xvas deeply attached, and 
the loss of any one of them cut him deeply ; he seemed, too, to participate 
in the sorro^vful experience of others. Generosity was another of his character- 
istics ; he gave la^^shly, sometimes even imcritically. 

Throughout his last illness he showed the utmost fortitude and patience. 
It was a long and trjdng one attended by much discomfort, often with attacks 
of pain and breathlessness, and, what he regretted most, by an increasing 
interference iwth his powers of walking. Yet in talk he made little reference 
to his^ disabilities. He retained in a remarkable way his sense of humour 
and his interest in things in general ; his smile would readily break out as of 
jore. During these last years I paid him many visits, each of which threw 
fresh light on the remarkable width of his knowledge and the diversity of his 
interests. My intercourse with him was a source of sincere pleasure to me, 
and I count it a great privilege to have had it. A great and interesting figure 
in medicine has gone from us, a man honoured and esteemed by all who 
knew him. 



NOTES 


A Quarterly Meeting of the College was held on 7th inst., the President, 
Dr D. M. Lj'on, in the Chair, Dr T. Carlyle Mitchell 
, sid*ans^ (Radlett, Herts) and Dr Oscar Olbrich (Edinburgh) were 

of Edinburgh introduced and took their scats as Fellows of the College. 

Drs A. H. Campbell (Rcdhill, Surrey), N. G. Pandalai 
(Vizagapatam, India), N. F. Lilauwala (Bombay), Gordon 0 . Home (Edin- 
burgh) and Stanley G. Graham (Glasgow) were elected Fellows of the College. 


At a meeting of the Royal College of Surgeons of Edinburgh, held on i6th 
May, Mr James M. Graham, President, in the Chair, the 
Royal College of following who passed the requisite e.\aminations were 
of Ed^bu^h admitted Fellows : — FIcrbert Micliacl Bradmore, m.b., 
CH.D. UNiv, EDiN. 1942 ; Aziz El-Masri, m.b., ch.b. 
UNiv. CAIRO 1930 ; Alan Anderson Finlayson, m.b., ch.b. univ. st Andrews 
1937 ; Archibald Lamont Goodall, m.b., ch.b. univ. glas. 1937 ; m.d. 
1944 ; Richard Swinton Hunt, m.r.c.s. eng., l.r.c.p. lond. 1935 ; Ranulph 
Rex Hunter, m.d., b.ch. univ. camb. 1940 ; Wilfred Charles LawTcnce, 
M.R.C.S. ENG., L.R.C.P. LOND. 1939, M.B., B.s. UNIV. LOND. 1940 ; Bamey 
Lawson, m.r.c.s. eng., l.r.c.p. lond. 1934 ; Keir MacKcssack Leitch, m.b., 
CH.B. UNIV. EDiN. 1942 ; David Michael Nepean Longridge, m.r.c.s. eng., 

l. r.c.p. LOND. 1941; William Magauran, m.b., ch.b. univ. glas. 1935; 
Keki Sorabji Masalawala, m.b., b.s. univ. Bombay 1940; Nevil Robert 
Kennedy Mitchell, m.b., ch.b. univ. edin. 1943 ; Mary Genevieve Murphy, 

m. b., b.s. univ. lond. 1937 ; Ian William James MciVdam, m.b., ch.b. univ 
EDIN. 1940; Lawrence Ruhal Rabson, m.d. univ. Manitoba 1936; Derek 
Raymond Ryder, m.b., ch.b. univ. new Zealand 1937 ; Ronald Swanson 
Stewart, m.b., ch.b. univ. new zeal.vnd 1932 ; Ernest Bnice Tovee, m.d. 
UNIV. TORONTO 1938. 

Henry Arthur Dalziel Herns Bursary. — The Henry’ Arthur Dalziel Ferns 
Bursary'^ was, after a competitive examination in organic chemistry m hs 
application to medicine, awarded to Mr Ian S. Trotter. 


NEW BOOKS 

The Autobiography of David Edited by Ernest RAYMOND. Pp- 

London : Victor Gollancz. 1946. Price 7s. 6d. 

This book, written for the general public, has been arranged from autobiographical 
material by a well-known author. It describes the life and struggles of a man " 0 
was afflicted with agoraphobia and uncontrollable compulsions. His weak^ses 
landed him in the hands of the police and in various mental hospitals. ^ 
experiences are described from the point of view of one who was not insane. 
writer has nothing hard to say about the medical profession but makes a^plea^ or 
better understanding of mental ill-health. This exposition of the patient’s pom 0 
view should appeal to all medical men. 
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The March of Medicine in Western Ontario. By Edwin Seaborne, m.d., f.a.c.s., 
LL.D. Pp. xvi+386, with 112 illustrations. Toronto: The Ryerson Press, 
(Price not stated.) 

This is an interesting addition to the local historj' of medicine in Western Ontario, 
compiled as a result of laborious research among a great mass of old documents 
rescued from the Tower room of the Court House of London (Ont.) and from extensive 
personal inquiries. It deals wth the gradual evolution of medical practice, and the 
building up of hospitals and teaching institutions in the province through the three 
periods of Canadian history — Indian, French and English. Much of the text is of 
purely local interest, but with the illustrations by Stanley Dale, a clear and interesting 
picture emerges. 

Rare Diseases and some Debatable Subjects. By F. Parkes Weber, M.D., F.R.C.P. 
Pp. 174. Illustrated. London; Staples Press. 1946. Price 15s. net. 

Parkes Weber has a wonderful knowledge of rare and out-of-the-way conditions, 
and his contributions at medical societies always commanded respectful interest. 
He^ has also been very prolific as a writer. The present book is a collection of short 
articles which have already appeared in various journals. Dr Parkes Weber not only 
describes his own experience but compares his cases with others published in the 
literature. 

This interesting volume should appeal not only to the specialist in medicine but 
also to the general practitioner. 


Structure and Functiom of the Htttnan Body. By R. N. BailLIF, PH.D., and 

D. L. Kimmel, PH.D. Pp. xii-{-328, with 158 illustrations. London: J. B. 

Lippmcott. 1945. Price 18s. 

The authors admit that there are already many good textbooks in Anatomy and 
II suggest that these are too voluminous for efficient use in the time 

. ? ^ introductory course, so that the student ivill accumulate a mass of 

isolated facts without appreciating the significance of the field as a whole. The 
present book has been planned to meet this difficulty. A book of this sort hardly 
seems necess^ or students of medicine, but would make an admirable textbook 
or nurses and others who require a more general knowledge of these subjects. 


A Chart^ for Health. Pp. 95. Illustrated. London: George Allen and Unwin. 
1946. Price 6s. net. ^ 

experts under Sir John Orr has produced this book for the British 
nrofe ' f comprehensive statement of the views of the medical 

avoidpfl ^ principles of health. Controversial issues have been carefully 

„ worfeuiS 

sions and for the layman. It marshals facts, points out conclu- 

illustrated anfit 

IV ^dt numbertf few ob“ot 
sulphonam dps ' f Switzerland, he considers that the most important 
sulphmilamidp Tt sulphadimethyl-pyrimidine and dimethylbenzoyl 

sulphanilam.de (Irgafen) and he has chosen these for detailed study. Irgafen has a 
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high concentration in the serum compared with the cells and is retained longer in the 
body than the other two drugs. The drugs probably combine with scrum albumin, 
and when this is low (in nephrosis) they arc excreted more rapidly than normal. 
Most tissues contain less of all three drugs than the blood. The significance of 
these and other such facts is discussed. This work is a valuable contribution to the 
theoretical study of these drugs. 

Jfijuries of the Knee Joint. By I. S. SMII.LIE, F.R.C.S. (ED.) Pp. xi+320, with 350 
illustrations, 14 in colour. Edinburgh : E. & S. Livingstone Ltd. 1946. Price 
35s. net. 

War brings its excesses in many fields. To Mr Smillic it presented in the short 
space of five years a spate of knee injuries that would have submerged many a surgeon. 
But to have treated them, photographed them, tabulated them, and at the same time 
produced a book about tlicm, reveals industiy which can arouse only unqualified 
admiration. The first third of tlie book concerns meniscus injuries, and in it the 
author records, with clarity and common sense, the lessons learned from the operative 
removal of 1133 menisci, and sweeps aw.ay many of the cobwebs which enshrouded 
the teaching on this subject. Few wilt find c.ause to argue with his statements. The 
section on ligament injuries is more contentious and his enthusiasm for substitution 
procedures which ignore the vital physiological role of a ligament may evoke some 
criticism. In the remaining third of the book he deals with many less common 
injuries and has much that is new to offer. Throughout he is interesting and 
stimulating. The photography is a notable achievement, and the excellent illustrations 
arc a striking feature of a most attractive book, which should be of great value to 
all those concerned with traumatic surgery'. 


NEW EDITIONS 

Synopsis of Obstetrics and Gynacology. By A. W. BoURNE. Ninth Edition. Pp- 
viii+500, with 168 illustrations. Bristol: John Wright & Son Ltd. 1945' 
Price 2IS. 

' The ninth edition follows the same general lines as its predecessors. By tabulation 
it sets out in a clear and concise manner essential facts, as well as generally accepten 
present-day opinion, so as to aid revision by undergraduates preparing for examination 
in these subjects. Alterations have been made, but the author states that were it 
not for the “ fixing ” of teaching by the demands of examiners revision would hmo 
been more radical. The small line drawings should prove useful illustrations 0 
essential points in pathology, diagnosis and treatment. As before, this small volume 
can be confidently recommended to students, for it contains an amazing amount 0 
compressed but reliable information. 

Text'book of the Practice of Medicine. By various Authors,' edited by F. W. PRlcEi 
M.D., C.M., F.R.C.P. Seventh Edition. Pp. xlv+2034, with 91 illustrations. 
London : Oxford University Press. 1946. Price 42s. net. 

Price’s well-known text-book has a considerable tradition behind it, and the 
present edition maintains the high standard of its predecessors. Some new con^ 
tributors have given their assistance and there are a large number of changes m 
text. Many of these are of a minor character but some parts have been comp ^ 
re-written. A number of new articles have also been included. . , ^ 

This work is so outstanding that few practitioners will feel justified in being wi 
a copy. 
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Clinical Parasitology. By CHARLES FRANKLIN CrMG and ERNEST CARROLL 
Faust. Fourth Edition. Pp. 871, with 305 engravings and 4 coloured plates. 
London : Henry Kimpton. 1945. Price 50s. net. 

The present edition of this well-known book more than maintains the standard 
of the preNnons editions. It has been thoroughly revised and brought up to date 
A new chapter has been added on the “ Geographical Distribution of Parasitic 
Infections,’’ to show the effects of climate, temperature, prevailing winds, etc. Also, 
under each parasite is given a note as to its pathogenesis. 

Experience gained in the recent world war is reflected in the descriptions of 
“ Scrub Typhus ” ; also the new methods of prevention and treatment of infestation 
by ecto-parasites by means of D.D.T. are described. In Section V is given a 
“ Technical Appendix ” which includes much useful practical information on 
methods of collecting, preparing and identifying protozoa, helminths and arthropods. 
There are also tables of diagnostic criteria for parasitic diseases, while other tables 
give the treatments recommended for the more important infestations. 

The book is well produced and the illustrations are well chosen and informative, 
the diagrammatic representation of the life-cycles of many of the parasites being 
particularly useful. 


The Vitamins in Medicine. By F. BiCKNELL, D.M., M.R.C.P., and F. PRESCOTT, 

M.SC., PH.D., M.R.C.S. Second Edition. Pp. xii-i-916, with 208 illustrations. 

London : William Heinemann Ltd. 1946. Price 505. net. 

Considerable advances have been made during the three years which have elapsed 
since the first edition appeared, and these have necessitated much re-writing of the 
text. 

The book gives an excellent account of present-day knowledge of the vitamins 
and is full of a wealth of information. For those who wish to consult original papers, 
a full bibliography is given at the end of each chapter. The total references now 
number well over 4000. 

This work can be regarded as an authoritative account of the subject. 

Disinfection and Sterilisation. By ERNEST C. McCuLLOCH. Second Edition. 
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THE SURGICAL PATHOLOGY OF PEPTIC ULCER 
AND GASTRIC CARCINOMA* 

By JOHN MORLEY, Ch.M., F.R.C.S. 

Professor of Surgery, University of Manchester 

The great frequency of gastric and duodenal ulcer can be realised if 
Ave recall that in a consecutive series of 4000 post-mortem examinations 
on patients of all ages carried out by Matthew Stewart (1931) at Leeds, 
some 10 per cent, showed the presence of either active peptic ulcer or 
the scars of old ulcers. 


Etiology 


Although there is much that is mysterious about the causation of 
peptic ulcers, the importance of acid gastric juice in their production 
Is obvious when we consider their distribution. The first part of the 
duodenum, where the acid chyme impinges on its anterior wall, is 
the most frequent site. Next comes the lesser curvature of the stomach, 
which is in the closest contact with both food and active gastric juice. 
Anastomotic and jejunal ulcers are formed Avhere a gastro-enterostomy 
has subjected the susceptible jejunal mucosa to the digestive action 
of the gastric juice ; and rarest and most dramatic of all, we find the 
peptic ulcer high above the diaphragm in association with a congenital 
short oesophagus, or low in the ileum when an ectopic area of gastric 
mucosa occurs in a Meckel’s diverticulum. One does find a small 
minority of cases in which a chronic gastric ulcer is associated with 
comp ete absence of hydrochloric acid in the fractional gastric analysis, 
u histamine, but this does not necessarily mean 

at t ere a een a complete achlorhydria at the time of the formation 


e ave to realise that a great change in the sex distribution of 
^ during the early years of the present century, 

en was a student from 1903 to 1908, the medical wards contained 
L anaemic young women with epigastric pain 

an a istory o haematemesis. This chronic gastric ulcer of adolescent 
^ir s, associated with a chlorotic or microcytic type of anaemia, has 


* Guest lecture in 
March 1946. • 


Surgery delivered at the University of Edinburgh on 


1 2 th 


VOL. UII. NO. 6 


273 


s 



274 


JOHN MORLEY 


practically disappeared, but in its place \vc have seen a remarkable 
steady increase in the frequency of duodenal ulcers in men. This 
will be appreciated best by some statistics published by Jennings in 
1940 (Figs. I and 2). Various environmental causes have been 
suggested for this change, such as the abolition of tight lacing and 
improvement in the female dietary, but the real reason is quite obscure, 
and no one has accounted for the increase in duodenal ulcer in men. 

Much time has been spent by pathologists in a search for a local 
devitalising agent on which could be laid the blame for allowing the 
gastric juice to start the erosion or ulceration of the mucosa. Various 
authorities have postulated septic infection and ulceration of the 



Fig. I. — Annual deaths from peptic ulcer 
in females in certain selected five-year 
agc-gp'oups. From the statistics of the 
Registrar-General. (From Jennings 
(1940); by kind permission of T/:e 
Lancet^ 



Fig. 2, — Annual deatlis from peptic ulcet 
in males in selected five-year age' 
groups. From the statistics of the 
Registrar-General. The sudden rise 

in 1911 is due to the inclusion (for the 

first time) of deaths from duodenal 
ulcer. (From Jennings (194°) i ^7 
kind permission of Tke Lar.ct!) 


lymphoid follicles in the submucosa, or a local vascular thrombosis. 
Remote septic foci in the teeth or tonsils have received concentrated 
attention, sometimes with benefit to the patient, but many a good set 
of teeth has been sacrificed on the altar of an unproved theory. 

It was Harvey Cushing (1932), the great neurosurgeon, who first 
focussed attention on the influence of the central nervous system in 
the formation of peptic ulcers. The occurrence of acute perforate 
duodenal ulcers and the death from peritonitis of the patient withm 
four days of the removal of a cerebellar tumour, recalled to his memory 
another case with perforation of multiple acute gastric ulcers that na 
happened in his practice twelve years before, after a similar operation, 
and led him to suspect that there might be a direct causal relations ip 
between the operation on the cerebellum and the formation of ^ 
peptic ulcers. In 1932 Cushing published his classical paper on peptic 
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ulcer and the interbrain, in which he marshalled a mass of evidence, 
both clinical and experimental, for the view that a higher parasym- 
pathetic centre in the hypothalamus controls gastric secretion and 
motility through the vagus nerves. He showed that the neurogenic 
theory of the causation of peptic ulcer first conceived by Rokitansky, 
may be harmonised in this way witli Virchow’s theory of a local 
vascular lesion in the stomach or duodenum. 


While I believe that Cushing’s work threw a flood of light on this 
hitherto obscure problem, we must not suppose that stimuli originating 
in the hypothalamus are the sole cause of peptic ulcer. Somervell 
(1942) and McCarrison (1931) have shown that in certain districts 
of S. India the extreme frequency of peptic ulcer must be due to 
deficiencies in diet, and probably of vitamins A and Bo. But in Europe 
and America the view has gained ground steadily that to emotional 
influences, and in particular to prolonged worry, can be attributed 
a main part in the causation of peptic ulcers. The hypothalamus, 
as you know, is the seat of the expression of the. emotions, and probably 
controls also the parasympathetic and sympathetic systems. Why it 
is that, subject to the strain of some depressing emotion, one individual 
will develop a peptic ulcer, another a toxic goitre, ulcerative colitis, 
hypertension or an anxiety neurosis, or just endure the strain without 
developing any of these maladies, remains one of the many unsolved 
problems of this supremely interesting field of psychosomatic 
relationships. 


It is undoubtedly true that during the recent war there has been a 
marked increase in the incidence of peptic, and particularly of duodenal 
ulcers. Acute perforations are a convenient index of this trend, as 
t ey are, broadly speaking, all operated on and the diagnosis is not 
in doubt. Spicer et al. (1944) have shown the increase in perforations 
m London, and Rendle Short (1942) in Bristol. Fig. 3 shows the 
curve o perforated ulcer in the three largest Manchester hospitals 
uring t e war. Illingworth and others (1944) have ascertained the 
num er o perorated peptic ulcers that occurred in the Glasgow 
district in the twenty years, 1924-43. As can be seen from Fig. 4, 
ere is a more or less steady rise up to 1939 and then a remarkable 

with a drop in 1942 and 1943 to the pre-war 
•miertit 1 ^ j ^ most entirely due to duodenal perforations. It 

the rst sight that the air raids on Glasgow provided 

Illincru cause or this remarkable increase in perforations, but 

prSS L n"". — - - March 1941 

dcficienciec f raids. It cannot be attributed to dietary 

war the diet of 

not --tioning system, and did 

the erreaf Secondly, the working classes, in whom 

nrL?He? perforations occur, were on the whole 

the rat- ^ ^ ^ balanced and more nourishing diet than before 

the rationing period. Undoubtedly, the air raid alarms and home 
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Fig. 4. — (From Illingworth et al. (1944) : hy kind permission of 
British Medical Journal.) 
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guard duties at night, with consequent loss of sleep, were important 
factors, and there was some easing off in that respect after 1941. But 
I would suggest as another possible explanation of these remarkable 
curves the gloomy situation in which we found ourselves in 1940-41 
when we stood alone against the Axis. - After the folly of Hitler in 
June 1941 had brought Russia into ’the war, and still more after 
Japan’s attack at Pearl Harbour in December 1941, it was no longer 
possible to believe that Germany could win the war. I suggest that 
the happier emotional atmosphere that followed this change in our 
prospects was the main cause of the remarkable drop in perforations 
to the pre-war level. 


The Relation of Gastric Ulcer to Cancer 

I turn now to a subject on which controversy has raged for many 
years : the frequency with which cancer originates in a simple chronic 
gastric ulcer. The problem is limited to gastric ulcer, since duodenal 
ulcers never become malignant, and cancer in the duodenum, apart 
from ampullary carcinoma in the second part, is so rare as to be a 
pathological curiosity. 

In 1909 Wilson and MacCarty startled the medical world by a 
paper in which they claimed that 68 per cent, of a series of chronic 
gastric ulcers excised as such at the Mayo Clinic showed evidence of 
early carcinoma on microscopical section, and that 71 per cent, of a 
series of gastric cancers showed microscopical evidence that they 
had originated in a previous chronic ulcer. If these figures were true, 
it meant that the main cause of gastric cancer had been discovered, 
and that its prevention demanded the excision of all gastric ulcers 
with the least possible delay. . No wonder that many surgeons were 
at first inclined to hail with enthusiasm this new argument for. war 
to the knife against cancer. But when the matter was investigated 
in this country no support for the new theory was forthcoming. Dible 
(1925) examined a consecutive series of 126 chronic gastric ulcers 
removed by various Manchester surgeons, and found no evidence of 
malignant change in any of them. In 33 gastric cancers he found 
only two which might have originated in a previous chronic ulcer. In 
a clinical investigation I found (1923) that in a series of 54 cases of 
proved cancer the average duration of gastric symptoms before the 
operaticm was 12*7 months, whereas in 45 cases of proved chronic 
ulcers the average duration of symptoms was 10-3 years. 

It was Spilsbury (1921) who first drew attention to the fallacy that 
had led Wilson and MacCarty astray. He pointed out that at the 
edge of a chronic ulcer we often find areas of distorted epithelium 
ragged down by scar tissue below the level of the muscularis mucosae, 
and showing^ irregularities in the alveolar formation very suggestive 
° malignancy though in fact they are quite benign. These 

epithelial distortions were undoubtedly regarded by the Mayo Clinic 

VOL. Llll. NO. 6 e 
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pathologists as early carcinoma. Other pathologists have carried out 
investigations into this problem with results not widely differing from 
Dible’s. Stewart (1931) found 6'i per cent, of carcinomas in a series 
of 277 clironic gastric ulcers removed at operation, and in 109 operation 
specimens of cancer of the stomach he found 15*6 per cent, that showed 
some evidence of having originated in a pre-existing simple ulcer. 
Newcomb (1932) found that 3*75 per cent, of chronic gastric ulcers 
showed early malignant change and that 13 per cent, of cancers gave 
evidence of previous peptic ulceration. 

It must be obser\'ccl that it is far more difficult to be sure that a 
carcinoma was preceded by a simple ulcer than to identify early cancer 
in a simple ulcer, because the scirrhous type of cancer produces fibrosis 
that may well be mistaken for evidence of simple ulcer, and I believe 
that both Stewart and Newcomb have somewhat exaggerated the 
- frequency with which traces of previous ulcer can be found in established 
cancers. One of my reasons for believing that cancer rarely arises in 
a chronic ulcer is found in the hour-glass stomach, which is produced 
by very old-standing ulcers commonly of fifteen or twenty years’ 
duration at least. These liour-glass stomachs are found almost 
invariably in women — a fact which is attributable to the long slender 
J-shaped stomach of the female as contrasted \vith the short broad 
stomach of the male ; but the remarkable thing about them is that 
they arc almost invariably non-malignant. Whenever an hour-glass 
stomach proves to be malignant we find that there is a short clinical 
history which means that it was malignant from the first. But this 
applies only to some 2 per cent, of hour-glass stomachs. If the irritation 
of a chronic ulcer were a common cause of cancer, it is here, in this 
special group of hour-glass stomachs with their exceptionally long 
history, that wc should naturally expect to find the highest proportion 
of ulcer-cancers. The fact that cancer is so rare in this group gives 
us good reason to believe that a malignant change in chronic ulcer is 
most unusual. 

There are two clinical fallacies underlying the common belief m 
the malignant degeneration of ulcers. One is that a cancer of the 
stomach may start in some part of the stomach remote from the ulcer 
and so may be quite independent of the ulcer. On three occasions 
when operating on a cancer of the stomach with an unusually long 
history, of indigestion, I have found, in addition to the growth, an 
old duodenal ulcer that explained the long history. Fig. 5 shows the 
stomach of a woman with a fifteen years’ history of ulcer and a stx 
months’ history suggesting pyloric stenosis. There is a cancer of the 
pylorus, probably of six months’ standing, and separate from it a 
chronic ulcer which explains the fifteen years’ history. Had the 
operation been delayed until the growth had reached as far as the 
ulcer, one would have been tempted to say here is a cancer that started 
in a chronic ulcer. Incidentally, that woman is alive and well eighteen 
vears after her gastrectomy. The other fallacy is still more important 
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and consists in the difficulty of diagnosing between ulcer and cancer. 
It is not realised sufficiently how slow in their growth some cancers 
of the stomach may be, or how closely they may simulate clinically a 
simple, chronic ulcer. We are all familiar with the very slow-growing 
atrophic scirrhus of the breast, which after five or ten years may still 
be quite small and may not yet have caused metastases. Although 
most cancers of the stomach run their course within two years, it is 
not uncommon to find one that has been present three, four or five 
years, producing symptoms simulating ulcer although it has been 



Fig. 5- Stomach opened out to show both carcinoma of pjdorus and 
chronic peptic ulcer. 


in reality a cancer from the first. Let me tell you of a cancer of the 
rapid type that simulated ulcer radiologically though not clinically. 
The patient was a lady, aged sixty, with a two months’ history of 
indigestion. The first X-ray showed what appeared to be a simple 
penetrating ulcer of the lesser curvature. Medical treatment by diet, 
rest and affialies caused marked relief of symptoms, and after six weeks 
another X-ray showed the ulcer apparently healed. After a further 
four months she was again losing weight and having pain, and a 
third X-ray, taken only seven months after the onset of s3Tnptoms, 
showed an extensive carcinoma, which, on exploration of the abdomen, 
proted to be inoperable. It must have been a cancer from the first, 
and the appearance of healing was due to the efficient medical treat- 
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merit which had neutralised the gastric juice so that the cancer cells 
were no longer digested. 

The conclusion I come to is that a malignant change in a gastric 
ulcer is a rare pathological curiosity, and I do not. believe it pccurs 
in more than i or 2 per cent, of cases. In my series I could find only 
one convincing case of cancer originating in ulcer, and even here there 
is a doubt, because the pre-operative history was only two years in 
duration. 

Gastric Carcinoma 

The stomach is the commonest site of cancer in the body, and 
gastric cancer causes the death of well over 12,000 people in these 
islands every year. It is commoner in men than women in the prd- 
portion 6:5. 

We may classify cancers of the stomach according to their gross 
naked eye features as ulcerating, polypoid or fungating, colloid and 
leather bottle cancer. Or again we may base our classification on 
the microscopic appearance as adeno-carcinoma, which may be 
columnar or sphcroidal-cellcd, carcinoma simplex, colloid and 
anaplastic forms. Neither of these classifications is very satisfactor}% 
however, since they cannot be correlated with the clinical sjTnptoms, 
and, further, the various types often merge into one anotlier in an 
indefinite way. From tlie clinician’s standpoint it is better to classify 
them as cancer of the pyloric end, of the body of tlie stomach and 
of the cardiac end, as cancers in these three portions give rise to such 
different symptoms. 

Etiology . — ^\^^lat do we know of the cause of cancer of the stomach ? 
We have seen already how little ground there is for the widely held 
belief that a considerable proportion of cancers originate in simple 
clironic gastric ulcers. 

There is another theory which we owe to the late Sir Arthur Hurst. 
Hurst (1929) held that, " The achlorhydria so commonly associated 
with cancer of the stomach is a result of chronic gastritis which precedes 
the onset of the carcinoma and is in fact the most common predisposing 
condition.” He says, “ I have never seen a case of carcinoma in which 
free hydrochloric acid was present at an early stage and disappeared 
as the disease advanced.” He implied very plainly that if he had not 
seen such a case it was unlikely that anyone else had. However, 
in 1935, Robertson described such a case in which a series of fractional 
gastric analyses over a period of nine months showed a steady decline 
in HCl from the original high curve to a complete achlorhydria towards 
the end (Fig. 6). Fig. 7 shows a similar chart where the first test mea 
showed a fairly high acid curve and a second, four months later, ^ 
showed complete achlorhydria. These charts, and they could be 
multiplied, plainly contradict Hurst’s contention. 

But further evidence on this point has recently come to light, n 
refutation of a statement by Kaplan and Rigler (i94S) pernicious 




Fig. 6. — Curves of the secretion of free hydrochloric acid from November (No. l) to following 
August (No. 7). (From Robertson (1935) ; by kind permission of The Lancet^ 
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anaemia was a frequent predisposing cause of gastric cancer, my 
colleague Dr J. F. Wilkinson (1945) has stated that of 1600 consecutive 
patients with pernicious anaemia under his regular observation during 
the last seventeen years, only 2S (f75 per cent.) developed cancer, 
and of these only 12 (6 males, 6 females) had cancer of the stomach. 
These 12 had been under obsen’ation for an average of seven and a half 
years, and 9 of them were over sixty years old when cancer was 
diagnosed. It is plain that if you took 1600 people of the same age 
group who were free from pernicious anixmia, and watched them for 
over seven years, you might expect as many as 12 to develop cancer 
of the storhach. Now too per cent, of patients with pernicious anaemia 
have this very form of atrophic gastritis with achlorhydria which Hurst 
regarded as the chief cause of gastric cancer. It is surely obvious 
that if Hurst’s theory were true, a very high percentage of pernicious 
anaemia patients should develop gastric cancer. They lead a sheltered 
and controlled existence, with frequent visits to a haematological clinic, 
and no longer die of their anaemia, but their achlorhydria and atrophic 
gastritis remain in spite of their treatment. Wilkinson’s figures 
provide, I think, a complete and final refutation of the theory^ that 
atrophic gastritis is a predisposing cause of cancer. The achlorhydria 
that one finds in some 70 per cent, of all patients with cancer of the 
stomach would appear to be the result of the cancer rather than its 
cause. 

The fact is, and it is well to admit it, that we know next to nothing 
about the cause of cancer of the stomach. It always seems remarkable 
to me that the only cancers of which we have some indication of a 
cause are the comparatively rare ones. W’c know of the irritation 
of clay pipes in cancer of the lip, or of oil in cotton spinners’ cancer 
of the scrotum ; of cancer of the skin in workers in tar, and of cancer 
of the bladder in workers with aniline dye. We know that cancer of 
the gall-bladder is due to the irritation of gall-stones. When we come 
to the common cancers, those of the stomach, of the breast, of the 
colon and of the rectum, we do not find any clue to the riddle. The 
great majority of patients with cancer of the rectuni have never suffered 
from constipation or colitis. Cancer of the breast affects a previously 
healthy organ far more often than one that has suffered from chronic 
mastitis ; and cancer of the stomach usually affects a patient who has 
hardly ever known a day of indigestion before the symptoms of the 
fatal disease appear. It is the first condition of an advance into the 
unknown that we should recognise our ignorance and reject false 
theories. 

The solution of this grievous problem of cancer, which weighs so 
heavily on humanity, will probably come from the biochemist, who 
has already pointed the way in the stilboestrol or castration treatment 
of cancer of the prostate. The treatment of that form of cancer by 
these therapeutic agents differs from all other cancer treatment, 
surgical or radiological, in this profoundly important respect, that 
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the secondary deposits are made to- recede as well as the primary 
growth. But as regards the cause and cure of cancer of the stomach, 
we must admit that, at present, we see as in a glass darkly. Until 
the mystery is laid bare, let us realise that the only hope for a patient 
with gastric cancer lies in early diagnosis and prompt treatment by 
subtotal gastrectomy. 
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THE USE OF ISOTOPES IN BIOLOGY* 


By J. H. GADDUM, Sc.D., F.R.S., M.R.C.S., L.R.C.P. 

Professor of Pharmacology, University of Edinburgh 

Practically all the mass of an atom is concentrated in the nucleus 
and this is surrounded by a number of negative electrons whose mass 
is almost negligible compared with that of the nucleus. Atoms are 
very small things. The relation between the size of the solar system 
and the size of a man is about the same as the relation between the size 
of a man and the size of an atom. For example, if you took one- 
hundred thousand million men and put them end-to-end they would 
reach to the sun, and if you took the same number of fluorine atoms 
and put them end-to-end they would be about as tall as a man. In 
spite of their very small size, atoms arc very empty. The nucleus is 
very small compared with the distance of the electrons. If someone 
made an enlarged model of an atom in which the nucleus was 
represented by a steel bail i cm. in diameter, then the average electron 
would be represented by a small balloon about lOO yds. away. 

The nucleus consists almost entirely of protons and neutrons. A 
proton is the same thing as an atom of ordinary hydrogen. Its mass 
is practically equal to i, on the usual scale, and it has one positive 
charge of electricity. A neutron has a mass of one and no charge. 
An electron has practically no mass and one charge. It has been 
suggested that a neutron really consists of a proton combined with a 
negative electron so that the electric charges are neutralised. This 
theory seems, at first sight, to be supported by the fact that it often 
happens during radioactive decay that a neutron becomes converted 
into a proton in the nucleus and a negative electron is thrown out in 
the process ; but unfortunately, the facts are not so simple, since a 
proton may be converted into a neutron and give off a positive electron 
in the process. It often happens that the behaviour of atoms fails to 
conform with what we have come to regard as the dictates of 
common-sense. 

The chemical properties of an atom depend only upon the number 
of electrons which are attached outside the nucleus, the ones cor- 
responding to the small balloons in the model. When the atom is 
electrically neutral this number must be equal to the number of 
protons in the nucleus. Chemical properties are thus controlled by 
the number of protons. The atomic number of an element is equal 
to the number of protons in its nucleus. Hydrogen has one proton 
and its atomic number is i. Uranium has 92 protons and its atomic 
number is 92. AH the other natural elements have an intermediate 
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number of protons and intermediate atomic numbers. Recent work on 
atomic bombs has led to the synthesis of two new elements, neptunium 
and plutonium whose atomic numbers are 93 and 94. These large 
atoms are all of them unstable. In fact, all atoms with atomic numbers 
larger than 83, which corresponds to bismuth, are unstable. 

All elements, except hydrogen, also have neutrons in their nucleus. 
In fact, with one other exception, all stable nuclei have at least as many 
neutrons as protons. 

Two elements are said to be isotopic with one another when they 
have the same atomic number and the same chemical properties but 
different atomic weights. That is, the same number of protons but 
a different number of neutrons. The simplest isotope is heavy hydrogen 
which consists of one neutron and . one proton. It has the same 
chemical properties as ordinary hydrogen, but about double the weight. 
Heavy hydrogen is sometimes called deuterium and a single atom of 
it is sometimes called a deuteron. Several hundred new isotopes 
have been manufactured in the last few years, and these new isotopes 
either contain too many neutrons or too few neutrons compared with 
the natural elements. These new isotopes are made by bombarding 
ordinary atoms with small particles travelling at high velocities. Owing 
to the very small size of the nucleus it is difficult to hit it and a lot of 
the ^missiles are wasted. The production of particles travelling with 
sufficient velocity to produce definite changes in the nucleus is rather 
difficult. When the particles contain an electric charge they can be 
accelerated by exposing them to large voltages, but the voltages 
required for this purpose are of the order of a million or more, if the 
acceleration is all done at once. It is more efficient to make the 
particles travel round in circles in a cyclotron and accelerate them by 
exposing them to a series of voltage changes so that their velocity is 
gradually increased up to the required value. The particles which 
are used in a cyclotron may be protons or deuterons or alpha particles. 
Each alpha particle consists of two protons and two neutrons. 

The most important other form of missile is the neutron. These 
cannot be accelerated electrically because they have no electric charge 
and they can only be derived by the break-up of atoms. Neutrons 
are very efficient missiles because, having no charge, they find it 
comparatively easy to penetrate the nucleus. In the last few years, 
as a resu t of work on atomic bombs, neutrons have become much 
more readily available. The break-up of atoms liberates large 
numbers of neutrons and these then break up other atoms so that 
t e process propagates itself and may either go on for a long time, 
or else produce a very large explosion. 

^^en a small particle hits the nucleus of an atom all sorts of things 
may appen. It may just be captured and incorporated in the atom, 
t may e partly captured. For example, if the particle is a deuteron 

e neutron vhich it contains may be captured and the proton may 
escape. e missile may knock off part of the original nucleus, or if the 
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original nucleus is a large and unstable one, such as uranium, it may 
be broken up by the impact into quite large bits and all sorts of 
isotopes may be liberated. In any case, the nucleus is liable to be 
very much altered by the impact and the resulting nucleus may easily 
have a different number of protons or neutrons from the original 
nucleus. The bombardment of atomic nuclei thus produces new 
isotopes. 

Isotopes may either be stable or unstable. The stable ones occur 
under natural conditions and the ordinary elements as we used to 
know them sometimes consist of mixtures of two or more stable 
isotopes. This is the main reason why some of the atomic weights of 
the elements arc not whole numbers. For example, the atomic weight 
of chlorine is about 35*5 and this is because it consists of a mixture 
of 75 per cent, of an isotope whose weight is 35 and 25 per cent, of 
isotope whose weight is 37. The actual estimation of these stable 
isotopes generally depends on the use of the mass spectrograph, which 
is a large and expensive apparatus in which the atoms are hurled 
through a vacuum at high speed and subjected to electrical and 
magnetic forces which separate out elements of different weights. In 
the case of heavy hydrogen an alternative method is available, since 
the hydrogen can be converted into water and its concentration 
determined by measuring the specific gravity of the water. Very 
ingenious and accurate methods have been invented for doing this. 

Other isotopes arc unstable and undergo spontaneous changes 
which eventually lead to the formation of stable forms of the atoms. 
Various radiations are thrown out in the process so that these atoms 
are artificially radio-active. The speed at which this happens is 
measured by the half-life which is the time it takes for half of the 
radioactive atoms to break up. It is measured by the rate of decay 
of the radioactivity. In one half-life this falls to half its initial v'alue ; 
in two half-lives it falls to a quarter ; in three half-lives it falls to 
one-eighth, and so on. The half-life may vary from a small fraction 
of a second to many thousands of years. 

The rays given off may be of various kinds and hav^e been labelled 
a, jS, and y rays. Practically all radioactive elements giv'c off p rays 
which consist of electrons which may be positive or negativ'e, but the 
negativ^e electrons are the commoner and more stable. The range to 
which these penetrate depends on the velocity at wdiich they are 
ejected but is usually of the order of a few millimetres of water. 
Within this range each electron passes close to and through a very 
large number of atoms and so dislodges electrons from the outer rings 
of sev^eral thousand atoms. These dislodged electrons then get 
caught by other atoms so that each encounter causes the formation 
of a pair of electrically charged ions. Ev'entually, the original electron 
gets captured and its course comes to a sudden stop. Electrons 
projected from a given isotope are apt to have velocities varying 
fairly widely so that their ranges also v'ary ovmr a fairly vvdde range- 
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A large proportion of radioactive isotopes also give off y rays which 
may be regarded as electro-magnetic waves with very short wave 
length. They penetrate matter more easily than X-rays and each 
y ray is gradually absorbed and its energy gradually falls off and it 
does not come to a sudden stop like an electron, a particles, which 
are identical with helium atoms and contain two protons and two 
neutrons, are only given out by some of the heaviest elements. Their 
practical importance nowadays is mucli less than might be supposed 
from the fact that the first letter of the alphabet has been allocated to 
them. A few of these heavy elements of course, also break up into 
very much larger pieces than a particles ; for example, the atom of 
uranium 235 is liable to break up into large pieces giving off enormous 
amounts of energy and neutrons and dozens of new isotopes in the 
process. The discussion of these phenomena is, of course, verj’- 
important but lies outside the range of the present lecture. Most 
isotopes do not emit anything heavier than an electron so that their 
atomic weight does not appreciably alter as they decay. 

The estimation of radioactive isotopes depends on the ionisation 
produced by the and y rays which they give off. For example, 
they can be estimated by putting them near an electroscope in which 
the charge is shown by the position of a gold leaf. When the atmosphere 
about the gold leaf is ionised the charge disappears more rapidly. 
The assay depends more commonly upon a Geiger counter, which is 
a tube filled with a suitable' gas and containing electrodes ; a large 
potential difference is applied to the tube so that very little more is 
needed to make a current jump across between the electrodes. When 
a single ^ or y ray passes through this apparatus the tube is dis- 
charged and then rapidly charges itself again. Special apparatus 
similar to a wireless set counts the number of times this happens and 
gives a very sensitive measure of the number of rays which have 
passed through the counter and thus of the number of radioactive 
atoms in the neighbourhood. 

Consider now the application of the new tool which is provided for 
scientific investigation by isotopes. They have been used both in 
chemistry and biolog}^ The artificial isotope has exactly the same 
chemical properties as the natural isotope. Once the two have been 
mixed together they cannot be separated by ordinary chemical 
processes and living organisms do not appear to be able to distinguish 
etween them. For example, the proportion of heavy hydrogen in 
the water obtained from living organisms is the same as in all other 
water. sotopes can only be separated again by physical apparatus 
su as a mass spectrograph. The presence of the unusual isotope 
tius serves as a label for the particular atoms which have been used 
expenmenta Ij. If the isotopes are radioactive the presence of radio- 
actiyty sCTves as a label in the same way. The elements are said to 
e a e e or tagged ” by the presence of the isotope. A great 
amount o work has been done with such labelled elements. They are 


288 


J. H. GADDU.M 


administered to animals or plants and then recovered from different 
organs or from different chemical fractions of the living organism so 
as to see what chemical changes those particular atoms have undergone 
'in the meantime. For example, Schoenheimer carried out an experi- 
ment on rats which were fed on a constant diet. From a chemical 
point of view their diet remained constant throughout the whole 
experiment, so that the animals were in equilibrium and were not 
subjected to any experimental procedures except the addition to their 
diet of labelled substances in such small amounts that they could not 
possiblj'^ produce any changes in the rat. For example, the amount 
of fat in the fat depots remained constant throughout the experiment 
and it would be reasonable to assume that nothing at all was happening 
to it. It might be supposed that the animal would use the fat in its 
diet as a food, and would have no need to disturb its reserv'e of fat in 
the subcutaneous depots and elsewhere. In one experiment palmitic 
acid labelled with hca\y hydrogen was added to the diet in amounts 
negligible compared with the amount of palmitic acid that was in the 
diet already. After eight days 44 per cent, of the heavy hydrogen 
which had been given was recovered from the fat depots of the rat. 
A large proportion of this was in the form of palmitic acid, and that 
shows that there was a free exchange between the palmitic acid in the 
fat depots and the palmitic acid of the diet. Some of the heavy 
hydrogen was in the form of other fatty acids, such as stearic acid 
and lauric acid and unsaturated acids. The body had evidently 
lengthened the chain of some of the molecules received from the diet, 
shortened others and desaturated others. In fact, all the fatty acids 
in the body*^ appeared to be changing into one another with the exception 
of linoleic acid and linolenic acid. This was interesting because those 
two acids were already known to be ones which the body was unable 
to make and which had to be supplied as such in the diet in order to 
maintain the animal’s health. 

A large number of different types of experiments have been done 
with labelled elements in this way. Both stable and unstable isotopes 
can be used. One advantage of using stable isotopes is that the 
materials do not decay during the experiment. Experiments with 
those radioactive isotopes whidt decay rapidly are sometimes very 
difficult because it is necessary to make the isotope and complete the 
experiment within a few minutes or hours. Another advantage of 
stable isotopes is that there is no danger that they will produce effects 
in the tissues due to their radioactivity. The methods of assay for 
the stable isotopes are very accurate quantitatively, but not very 
sensitive. The experimental possibilities may be limited by the fact 
that the stable isotope is already present in the body, and the labelle 
elements can only be measured when enough of them is used to produce 
a significant increase of the concentration normally present. 

Radioactive isotopes are popular because the methods of assay 
are very sensitive and fairly simple, and the apparatus needed is 
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comparatively cheap. Radioactive isotopes also have various special 
applications which will be discussed later. The choice of isotope 
generally depends on what is available. The only suitable isotopes 
of oxygen and nitrogen are stable since the half-lives of the radioactive 
isotopes are extremely short. Hydrogen and carbon are generally used 
in the form of stable isotopes for the sake of convenience. Carbon 
has two radioactiv’^e isotopes, one of which, with an atom weight of 
11 (C^^) has a half-life of twenty-one minutes, which is rather too 
short for most purposes, and the other (C^*) before long will become 
more easily available than it has been in the past and will have useful 
applications in biology. Meanwhile, a good deal of work has been 
done with which is stable. 

Much work has also been done in which carbon was labelled by 
attaching heavy hydrogen to it on the assumption that the label would 
not be dislodged. The experiments on fats have already been mentioned 
and are described in more detail in a fascinating book called The 
Dynajnic State of the Body Constituents, by Rudolf Schoenheimer. This 
is based on the Dunham lectures given in 1941. It contains only sixty- 
hve pages and is to be warmly recommended. It describes experiments 
on various other substances besides fats. Schoenheimer labelled amino- 
acids by using the heavy isotope of nitrogen (N^®). He found that the 
body proteins were constantly renewing their amino-acid from a 
common pool. This was true even of antibodies and of the proteins 
in tendons. In one experiment a rabbit was immunised to type III 
pneumococcus. After the immunising injections had stopped, and 
at a time when the amount of antibody in the blood was falling, the 
rabbit was given labelled glycine to eat. Blood was removed at 
intervals and the antibodies were precipitated with the specific antigen. 
This precipitate was found to contain just as much heavy nitrogen as 
The remaining blood proteins. It is very surprising that this specific 
protein should be turning over its glycine at a time when it was 
presumably no longer being produced and was gradually disappearing 
•from the body. Schoenheimer also obtained evidence that amino- 
acids were not only being moved from protein to protein, but were 
also constantly renewing their own nitrogen from a common pool of 
ammonia. This was shown in experiments in which heavy nitrogen 
was given in the form of one amino-acid and recovered from another, 
or given as ammonia and recovered from the amino-acids. Glutamic 
acid and aspartic acid were particularly active in this way, but lysine 
took no part in these exchanges. He also did some interesting 
experiments in which lysine was doubly marked with hea-vy hydrogen 
and heavy nitrogen and given to rats. Lysine was then isolated from 
the rat s proteins and it was found that the .labels were still present in 
their original proportion to one another. When similar experiments 
vere done with leucine there was a relative loss of nitrogen, since some 
of this had been lost to the ammonia pool and transferred to other 
amino-acids. 

VOL. LUI. NO. 6 x 
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Much work has been done with the radioactive isotope of phosphorus 
P^“ (Hevesy 1940). When this is given as inorganic phosphate it 
rapidly disappears from the blood and is taken up by most tissues and 
converted into organic esters, phospholipids and other forms. The 
bones and teeth take it up rapidly and retain it for a long time. It 
penetrates even into parts of the teeth which hav’e no circulation. 
For example, the tips of the incisors of rats were found to contain 
large amounts of radioactive phosphorus when the rats had been fed 
on radioactive phosphorus for a few days. 

Hamilton (1942) points out that the amount of radioactive phos- 
phorus obtained from any given tissue at anj' given time in experiments 
of this kind depends on various factors. It depends on the phosphorus 
content of the tissue. Tissues which arc usually rich in phosphorus 
are likely to get more of the new phosphorus than tissues which are 
not. It depends on the turnover. Some tissues turn their phosphorus 
over quicker than others. For example, the liver turns over its 
phospholipids very rapidly and the C.N.S. turns over its phospholipids 
very slowly. It also depends on the growth of new tissue. Tissues 
which are growing rapidly need and take large quantities of any 
available phosphorus and incorporate this in nucleic acids, phospho- 
lipids and other essential structures. 

Schoenheimer, in his book, lays great stress on the state of flux 
of the body. Even tissues regarded as structural are constantly 
being renewed. The old idea that the body is like a combustion 
engine which burns up the fuel it is given and only needs occasional 
repair is now out of date. Schoenheimer prefers to compare it with a 
regiment of soldiers. “ A body of this type resembles a living adult 
organism in more than one respect. Its size fluctuates only within 
narrow limits, and it has a well-defined, highly organized structure. 
On the other hand, the individuals of which it is composed are con- 
tinually changing. Men join up, are transferred from post to post, 
are promoted or broken, and ultimately leave after varying lengtlis 
of service. The incoming and outgoing streams of men are numerically 
equal, but they differ in composition. The recruits may be likened 
to the diet ; the retirement and death correspond to excretion.” 

Such facts were vaguely guessed before. The new evidence conflrms 
and extends them in a very striking way and fills in a number of 
unexpected details. The characteristics of an individual do not depend 
on the material of which he is made, so much as on the organisation 
into, which these materials are fitted. 

Various interesting experiments have been done with radioactive 
iron. The absorption and fate of iron has long been rather a puzzle. 
There was evidence that the small intestine could readily absorb iron 
salts if these were given in a suitable form, nevertheless large quantities 
of iron were commonly found in the faeces. It was thought at one 
time that this faecal iron had mostly been excreted in the large intestine 
and that the body controlled its iron content by controlling t ^ 
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eiccretion. McCance and Widdowson (1938) found that the injection 
of iron did not increase the fascal iron appreciably, and came to the 
conclusion that fascal iron had passed right through the intestine 
without ever being absorbed and that the body controlled its iron 
content by controlling the absorption. Hahn and Whipple working 
with various collaborators obtained much other evidence in favour 
of this theory. They were more fortunate than McCance and 
Widdowson because they were able to use radioactive iron. In some 
experiments radioactive • iron was estimated in the faeces. .In other 
experiments the dogs were killed and the labelled iron was estimated 
in their tissues. Normal dogs absorbed less than 0"2S per cent, of 
the iron. Dogs which had just been bled absorbed about the same. 
Dogs which had been bled and then left until their reserves of iron 
had been used up to replace the haemoglobin in the blood absorbed 
much more. The absorption of iron evidently depends on the body’s 
reserves. It is interesting to note also that the iron soon appeared 
'n the haemoglobin. 

Some interesting experiments have also been done in which 
abelled red-blood corpuscles were transfused. These red cells were 
obtained by giving radioactive iron to a patient and then removing 
lis blood after a suitable interval and transfusing it into a second 
Datient. The length of time that these cells remained in circulation 
:ould then be followed by measuring the radioactivity of the blood of 
die second patient. In one set of experiments two different isotopes 
af iron were used. These emit different kinds of radiation and can 
be estimated separately. It was thus possible to compare the effect 
af blood which had been freshly transfused with that of blood which 
had been stored before transfusion. Both bloods were given simul- 
taneously to the same patient, and their fate was followed by estimating 
the two kinds of iron separately in the blood. Unfortunately, such 
experiments are complicated by the fact that when red blood corpuscles 
break up, the body uses their iron to make new cells. The evidence 
must therefore be interpreted with caution except in experiments of 
short duration. Incidentally, this technique provides a new and 
accurate method of determining the volume of the circulating blood 
by estirnating the radioactivity of the blood immediately after the 
transfusion of radioactive cells. This can be measured twice and no 
more, since there are only two convenient isotopes. 

In the experiments discussed so far, isotopes have been used as 
labels to distinguish atoms used by the experimenters from other 
atoms of the same kind already present in the body. Radioactive 
isotopes have various other applications depending upon their 
radioactivity. 

One advantage of radioactive isotopes which is of particular 
interest to phaimacology is that they can be estimated in extraordinarily 
ow concentrations. One of the main lines of advance in pharmacology 
at the present time is the study of the fate of drugs in the body by 
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estimating their concentrations in the blood and tissues. The sul- 
phonamidcs, penicillin, and mepacrine, would ha%-c been much less 
successful drugs if it had not been possible to estimate their con- 
centration in the blood, and to control the size and frequency of dose 
and the methods of administration in such a way as to produce and 
maintain an effective concentration in the blood, or at some local site 
of action. Some of the most active drugs produce their effects in such 
low concentrations that their estimation by ordinary chemical means 
is difficult or impossible. V'arious sensitive methods have been used. 
Penicillin is measured by biological assay ; mepacrine is measured 
by its fluorescence. Geiger counters can detect and measure very 
much lower concentrations than cither of these methods and will no 
doubt have important applications in this way. 

Radioactive isotopes should also be useful to those who study the 
fundamental mechanisms of chemotherapj-. For e.vample, when 
trypanosomes arc treated with suitable organic arsenicals ;;; vitro they 
are killed by very low concentrations. The drugs arc taken up by 
the trypanosomes and disappear from the solution. Evidence for this 
depends on the fact that it can be shown under appropriate conditions 
that the solution has lost its lethal power when tested on a second 
sample of trypanosomes. The concentration is so low that it is 
impossible to study the process satisfactorily by estimating the arsenic 
by the ordinary' chemical methods. It should now be possible to 
study the factors controlling the uptake of drugs by trypanosomes in 
a quantitative way. 

In another type of experiment which probably has more interest 
for clinical scientists, radioactive substances arc detected inside the 
living body by putting a Geiger counter near the body. This is only 
possible with isotopes which emit y rays, since no other type of ray 
can penetrate a sufficient depth of tissue to be effective. For example, 
in one set of experiments a subject grasped the tube of a Geiger counter 
in his hand.' This was inside a lead box to protect it from radiations 
except those coming from his hand. He then swallowed radioactive 
salts of sodium, potassium, chloride, bromide or iodide. These 
substances were all absorbed rapidly so that the number of impulses 
in the counter showed an appreciable increase within a few minutes 
and reached a maximum in two hours. Potassium was taken up 
rather more slowly than the other elements. This technique clearly 
has many applications in the study' of the uptake of all sorts of sub- 
stances administered in all sorts of way's. It can also be used to study 
the circulation in the hand. If the circulation in one hand is much 
slower than in the other then there will be a difference in the rate o 
increase of radioactivity in the two hands. It should, however, be 
noted that these inorganic salts soon diffuse through the capillary 
walls so that the effect is not immediately' and quickly reversible, 
sudden stoppage of the circulation in the hand would not cause an 
immediate fall in the reading on the counter. It may be that tie 
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the case for the homely 
blackcurrant is about 3 to i 
against the imported orange.* 
Unfortunately supplies of black- 
currant sjTup are limited and the 
Ministries of Food and Health 
have asked that the}' be reserved 
for special classes. 

* Fixsen & Roscoe figures : Blackcurrant 
juice J36-220 mg: Orange juice 22-89 nig. 
per 100 pm 



mj 

IBLACKCURRANT SYR^JP} 

AVr that: 20 asci^rbic aad 
ter Join'd or. 

H. W. CARTER ft CO. L.TO.. BRISTOL. 2 


MEDICAL PRESCRIPTIONS 
have first priority. In cases of 
febrile illness, ulceration, etc., 
where the vitamin C intake is 
reduced by dietary restrictions, 
Ribena Blackcurrant Syrup is 
generally found acceptable and 
beneficial. 

GESTATION & LACTATION 
call for additional vitamin C to 
meet the needs of the new life. 
Not only is Ribena well tolerated 
as compared with other natural 
sources of vitamin C ; the bland 
wine-like flavour is often ibund 
to satisfy pregnanej’ “ cravings.’" 

CHILDREN 

who so frequently show 
reluctance for green vegetables, 
usually welcome the natural fruit 
flavour of Ribena. 


m 

n 

n 

B 

B 

Q 

H 

H 

H 

B 

B 

B 

H 

B 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

K 

B 

B 

B 

B 

B 

B 

B 


B 

B 

B 




6 


Advertisements 


ELIXIR GABAIL 

The Ideal Sedative in all Jlcrvous Affections 

Euxm Gabail combines the sedntive action of Bromide and Chloral 
Hydrate witli the nervine and anti-spasmodic deodorised Valerianate. 

Pharmaceutically it is as pleasant and palatable as it is efficacious 
from the therapeutic standpoint, the disagreeable odour and flavour 
of the Valerian having been completely removed without in any way 
impairing its medicinal value. 

In " war ” neuroses Elixir Gabail allays anxieties, doubts and fears, 
and relieves mental stress engendered through heightened tension and 
increased nervous strain. 

Dosage : One tablcspoonful in water twice or thrice daily. 

As a hypnotic : Two tablcspoonfuls at bedtime. 

Supplied in bottles of 187 c.c., 16 oz., and in bulk for Hospital use. 

LiUratmt and sample an request. 

THE ANGLO-FRENCH DRUG GO. LTD. 
11-12 GUILFORD STREET :: LONDON, W.C.i 


r 

\ 







IN HAY FEVER AND 
i SUMMER COLDS 

To the hay-fever victim the usi of ‘Benzedrine 
Inhaler may make all the difference between weeks of 
acute misery and weeks of comparative comfort. Ik 
vapour diffuses throughout the entire nasal cavity and 
is strikingly effective in reducing the incense congesticn 
which makes allergic rhinitis so distressing. 

Head colds are particularly annoying during th® 
summer. ‘ Benzedrine ' Inhaler helps to cut them 
' short and provides welcome symptomatic relief. 




1 ' 





M E N L E Y & 

123 COLDHARBOUR LANE, 


JAMES LTD. 

LONDON, S.E.5 


BIC.IS 





THE USE OF ISOTOPES IN BIOLOGY 


293 


circulation in the hand could be followed more accurately by using 
radioactive iron to label red-blood corpuscles. These would not escape 
from the blood vessels and the reading on the counter should give a 
direct measure of the amount of blood in the hands at any given 
moment. 

Similar technique has been used to follow the rate of absorption of 
labelled insulin from a depot. The Geiger counter was placed near 
the site of injection and the reading fell as the insulin was absorbed. 

The most striking experiments which have been done with this 
technique were concerned with the uptake of iodine by the thyroid. 
The counter was placed over the thyroid and radioactive iodine was 
given. It has been known for some time that iodine is taken up by 
Ae thyroid in much higher concentrations than in other tissues. This 
fact was strikingly confirmed in these experiments. The administration 
of iodine had a large effect on the counter. After small doses it was 
estimated in some experiments that more than 50 per cent, of the 
dose appeared in the thyroid ; after larger doses the proportion was 
smaller. Abnormal thyroids had abnormal powers of concentrating 
iodine. In hypothyroidism, when the thyroid was small and inactive, 
it took up little or no iodine. In simple goitre, when the thyroid was 
enlarged but was causing no toxic symptoms, it took up more iodine 
than normal thyroids. In toxic goitre the uptake was larger still, but 
when large doses of iodine were given the iodine was not retained 
in the thyroid for more than a few hours. These observations may 
provide a clue to the interpretation of the effect of iodine in causing a 
temporary remission of the symptoms of toxic goitre. They may 
possibly also be of some diagnostic value. These experiments 
represent only one aspect of much work that has been done with 
radioactive iodine and the thyroid. For example, many interesting 
facts have emerged from the study of the radioactivity of the different 
substances which can be separated chemically in thyroid extracts. 

Information has also been obtained by what is known as radio- 
autography or autoradiography. This is a very interesting technique 
with many applications. In these particular experiments, sections of 
thyroid gland containing radioactive iodine were placed in close 
contact with photographic films in a press. After a suitable period 
of exposure the films were developed and a picture was thus obtained 
showing the distribution of iodine in the tissue. The pictures obtained 
so far do not show fine details. Individual cells cannot be distinguished, 
but there is clear evidence that in active hyperplastic thjToids the 
cells contain little radioactive iodine. The colloid, which was, of 
course, small in amount in these hyperplastic thyroids, contained a 
rather large quantity of iodine, but some at least of the rest of the 
iodine had no doubt passed into the circulation as thyroxine and 
caused toxic symptoms. In simple goitre the colloid contained little 
iodine and the cells contained more. A carcinomatous growth of the 
thyroid did not accumulate iodine in anything like the same amount 
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as the normal thyroid. tissue. There is clearly much to be done with 
this technique. 

It remains to discuss the therapeutic use of radioactive isotopes. 
These can, of course, be used in the same way as radium and may 
possibly displace radium for this purpose. One of the isotopes of 
cobalt seems particularly suitable for use in this way. The possibility 
of treating disease by the injection of radioactive isotopes has also 
been- studied in America. In certain cases it is possible to use 
preparations which are concentrated in certain tissues. It will be 
obvious from the previous discussion that it is possible to produce 
specific irradiation of the thjToid by the use of radioactiv'e iodine. 
Other possibilities will be discussed later. Radium has been used in 
this way, but is unsuitable because of its expense and because it is 
retained in the bones and goes on irradiating the bone marrow during 
the whole of the rest of the patient’s life, causing slow poisoning over 
a period of years. Radium is probably the most poisonous substance 
known. Isotopes with a short life are clearly safer to use. The 
isotope which has been most used in this way is radioactive phosphorus 
which has a half-life of 14*3 days (Low-Beer, Lawrence and Stone, 
1942). When this is given as sodium phosphate the highest concentra- 
tions are found in the bones, but anj’ tissue which is actively growing 
contains higher concentrations than tissues which are not. It has 
therefore been used to inhibit the growth of new tissues. Promising 
results have been obtained in the treatment of leuksemia, polycythEcmia 
vera, and lymphocarcoma. There is no doubt that this treatment 
has a marked action on these diseases, but the clinical results are 
difficult to assess, and it is not yet possible to say whether it is better 
than older methods of treatment. It has been tried in Hodgkins 
disease, multiple myelometa and in metastatic carcinoma. It is 
doubtful whether it had any good effect. The dose is limited by the 
fact that if too much is given the bone marrow is damaged and anaemia 
is produced. 

Radioactive phosphorus has also been used in the form of chromic 
phosphate. This insoluble salt is given in suspension and is specifically 
concentrated in the reticulo-endothelial 'cells causing irradiation of the 
liver and Spleen and bone marrow. It has been tried in the treatment 
of patients with metastatic new growths in the liver, but it is not yet 
clear if it is effective. 

Radioactive calcium is concentrated in bone but its radioactive 
properties were not considered suitable for use in therapy. Radio- 
active strontium was therefore used instead. It behaves like calciuni 
in the body and has been used in the treatment of bone tumours. 

It is clear that the injection of radioactive isotopes may develop 
into a powerful therapeutic tool. The real value of the applications 
which have been tried so far has not yet been clearly establishe 
Other applications will undoubtedly be suggested in the next few years, 
but these are only likely to be effective if they are based on fundamenta 
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knowledge of the distribution of chemicals of various kinds in the 
body. 

The application of isotopes in biology and medicine has been 
studied in America more than in any other country and the subject 
is rapidly developing. The intensive physical research which led to the 
production of atomic bombs has produced cheap isotopes as a by- 
product. It seems likely that these will be made available to anyone 
who has got new suggestions about how they might be used and is 
capable of using them. Many people are anxious to join in these 
investigations, but not all of them have clear ideas about exactly what 
they want to do. Enthusiasm is not enough. The really successful 
investigator is almost always a man who chooses an important problem 
and then decides on the best way of solving it. It is usually a waste 
of time to acquire a new research tool and then look round for problems 
to which it might be applied. 

Those who wish to know more about isotopes are advised to consult 
the paper by Hamilton (1942), or the book by Pollard and Davidson 

<1942). 

REFERENCES 

Hahn, P. F., Bale, W. F., Hettig, R. A., Kamen, M. D., and Whipple, G. H. 

{^93>9), Journ. Exp. Med., 70, 443. 

Hamilton, J. G. (1943). Radiology, 39, 541. 

Hevesy, G. (1940), Ann. Rev. Biochem., 9, 641. 

Low-Beer, B. V. A., Lawrence, J. H., and Stone, R. S. (1942), Radiology, 39, 
573- 

McCaNCE, R. a., and Widdowson, E. M. (1938), Physiol., 94, 148. 
Pollard, E., and Davidson, W. L. (1942), Applied Nuclear Physics. (Chapman 
and Hall.) 

ScHOENHElMER, R. (i94-)- Phe Dynamic State of the Body Co?istituents, (Harvard 
University Press.) 



SOME SEROLOGICAL ASPECTS OF INFECTIOUS MONO- 
NUCLEOSIS WITH SPECIAL REFERENCE TO THE 
USE OF AGGLUTININ- ABSORPTION TESTS IN 
DIAGNOSIS * 


By GEORGE DEMPSTER, M.B.. Cii.B., B.Sc. 

Lecturer, Department of Bacteriolo^, L'niversity of Edinburgh 

The serological diagnosis of infectious mononucleosis was introduced 
by Paul and Bunnell (1932), who demonstrated the presence of an 
agglutinin and hacmolysin for sheep erythrocytes in the serum of 
cases ; these were found in high concentration during the acute stage 
of the disease, the amount of hscmagglutinin corresponding to that 
of hffimolysin, a rather unusual finding, as hatmolysins are usually 
developed to a much greater extent than hmmagglutinins. The 
presence of low concentrations of apparently similar antibodies in 
normal human serum had long been recognised. At first, no qualitative 
distinction was drawn between these antibodies, but soon a controversy 
developed concerning their respective natures. A definite qualitative 
difference between the antibodies present in infectious mononucleosis 
and in normal human serum can be shown to exist by placing them 
in contact with various tissue extracts and erythrocytes of different 
species of animals and observing whether the antibody is bound, or 
absorbed by these substances ; such absorption tests, as they are 
called, can be used to differentiate the respective antibodies. In 
. explanation of the use of absorption tests in infectious mononucleosis, 
reference must be made to the work of Forssman (i9ii)> and the 
subsequent extension of his findings by other workers. 

Forssman discovered that he could produce a powerful hsemolytic 
antibody for sheep erythrocytes, b\" the intraperitoneal injection of a 
watery extract of the organs of the guinea-pig into a rabbit. The 
term “ heterophile ” was introduced by* Friedemann (i 9 U) 
used to describe Forssman’s haemolysin and so distinguish it from 
the ordinary sheep cell haemolysin resulting from the injection of the 
homologous antigen ; this latter haemolysin he called “ isophile. 
It should be pointed out that there are other heterophile antibodies 
than Forssman’s, but that the latter may be identified by its affinity 
for Forssman heterophile antigen. This antigen has been shown to 
be present in greatest amount in guinea-pig kidney and lung an 
therefore the former is often used for absorption tests. 

Friedemann demonstrated that the haemolysin for sheep erythrocytes, 
present in normal human serum, was absorbed by substances known 
to contain Forssman heterophile antigen, but not by' substances lacking 

♦ Awarded the Lewis Cameron Post-Graduate Prize, Univereity of Edinburgh, 
July 1945. 
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this antigen. He concluded, therefore, that the normal hsemolysin for 
sheep erythrocytes in human serum was heterophile in nature. 

The early workers with rabbit heterophile antiserum failed to 
demonstrate its agglutinating power. This failure was found by 
Trou-Hia-Hsu (1922) to be due to the fact that the heterophile 
agglutinating antibody will only react with sheep erythrocytes which 
have been allowed to stand for two to three days. When such cells 
were used, agglutination, which was just as specific as the corresponding 
haemol3^ic reaction, occurred. On this account, directions for the 
technique of the Paul-Bunnell test usually stressed that the sheep 
corpuscles should not be used in the fresh state ; this, of course, 
implied that the antibody in infectious mononucleosis behaved in 
the same manner as the normal heterophile agglutinin. 

The assumption, that the haemolysin and hsemagglutinin in 
infectious mononucleosis sera were of the Forssman heterophile 
character, was commonly held until Bailey and Raffel (1935) attempted 
to absorb the antibodies from 3 cases of the disease, using heterophile 
absorbing reagents. The antibodies, haemolysin and haemagglutinin, 
resisted this treatment, but were absorbed by either fresh or heated 
erythrocytes of the ox and sheep. These results showed that the 
antibodies were neither heterophile nor isophile in character and 
therefore quite distinct from any of the recognised sheep haemolysins 
or haemagglutinins, including that present in normal human serum. 

In the serological diagnosis of infectious mononucleosis by the 
direct Paul-Bunnell test, the serologist relied upon finding the agglutinin 
titre for sheep erythrocytes raised above what was considered to be 
the normal level. Apart from disagreement with regard to what 
constituted the normal level, the difficulties involved in interpreting 
this reaction were further manifested when it was appreciated that 
a certain number of cases received serum therapy, often because the 
anginal symptoms suggested the possibility of diphtheria or scarlet 
fever. Consequent upon serum therapy, as demonstrated by Davidsohn 
(1930-33), a heterophile antibody for sheep erthrocytes is developed 
ten to twelve days following the injection of horse, or even rabbit 
(Schiff I937)> serum. Davidsohn noted also that this antibody was 
present in higher concentrations in cases which developed serum 
sickness. Taniguchi (1922) suggested that the heterophile antigen 
present in the horse serum reacted with the normal heterophile antibody 
in the patient s blood and that this produced the signs of seiaim 
sickness. On the other hand, Powell and Jamieson (1935) found 
the same proportion of cases of serum sickness amongst cases treated 
Avith horse serum previously absorbed with heterophile antibody, as 
with cas^ given unabsorbed serum. But, whatever relationship this 
heterophile antibody had to serum disease, the fact remained that 
it might be present along with the infectious mononucleosis antibody 
or mistaken for it. 

It became imperative to distinguish between these different 
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antibodies and absorption tests were devised therefore with this aim. 
Stuart, Fulton, Ash and Gregory (1936) found that the hcTmagglutinin 
produced by the administration of horse serum could be absorbed 
both by Forssman and non-Forssman antigens, c.g. they were absorbed 
both by guinea-pig kidney and by heated ox cells ; in contrast, the 
haemolysin was absorbed only by Forssman antigen. With guinea-pig 
kidney emulsion and heated ox crthrocytes as absorbing reagents, 
Stuart, Welch, Cunningham and Burgess (1936) were able to 
differentiate between normal sheep hacmagglutinin, the hmmagglutinin 
found after scrum administration, and that present in infectious 
mononucleosis as follows : — 


i 

Antibody Present In 


Ke^uU cf Treatment 
uiih Gmr.ea*Pif: 

■ Kidney 

Result of Treatment 
with Heated Ox Cell 
Su^penilon. 

Normal scrum . 


.-thwliccl 

Not .absorbed 

Scrum sickness 


‘ .-tbsorbctl 

Absorbed 

Infectious mononucleosis . 


Not absorbed 

1 

Absorbed 


Davidsohn (1937) described results with a similar technique, and 
Beer (1936) investigated the absorptive powers of various other 
erythrocytes. Barrett (1941) used the same reagents as Stuart, but 
found that the previous methods were not very suitable for tests upon 
normal sera where the initial titres were so low that it was difficult 
to decide whether or not absorption had taken place. With a modified 
technique, he examined 300 normal sera, 3 1 sera from cases of infectious 
mononucleosis, and 7 sera from scrum therapy cases. This modified 
technique of Barrett was employed in the work which is now presented. 

This investigation into the serological diagnosis of infectious 
mononucleosis started after Halcrow (1943) had reported an outbreak 
of the disease at Larbert E.M.S. Hospital. Over the following two 
years, a careful watch was kept and whenever there was a possibility 
of this condition, serum was submitted for examination. In most 
cases, the test was repeated with at least one further specimen. Of 
the 170 sera analysed in this report, no were from Larbert. The 
remaining 60 cases were patients in Bangour E.M.S. Hospital, and 
the Edinburgh City, Eastern General and Western General Hospitals. 
Dr Halcrow and the writer were given full access to the case records 
and were given any information required concerning the illness ; m 
this way, the clinical analysis of the cases was made as unifonn as 
possible. 

Technique 

The patient’s serum was heated at 56° C. for half an hour to destroj 
complement, so as to obviate hiemolytic effects. , 

T/ie Direct Test (Paul-Bunnell). — The following modification was use . 
Doubling dilutions of the serum ranging from 1/16 were made. To ea 
of these dilutions, an equal volume, 0-5 c.c. of a 1 per cent, suspension 0 
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washed sheep red blood cells, was added. The usual control ^vith saline 
instead of serum was included. The tubes were shaken and incubated for 

was employed). The test was placed m the ice-chest overnight and read 
he next mormng. During course of (he i,.ves(igatiou, it tvS found to 
It was better to make a further reading after placing the test at 37° C for a 

Sded"''?^ to inb° T f"”'" ”'>■ ““ •®Pto„rf.L“: 

^ K el macroscopic agglutination after gently 

shjong the tube and viemng the contents through a thin layer nroduced bv 
tilting the tube, was taken as the end-point. ^ produced by 

K - Aisorpilon Test (Barrett’s modification).— The technique described 
b} Barrett (1941) was used throughout this investigation. 

Results 

I. The correlation of the nlthnate clinical diagnosis with the result 

of the absorption test. 

Thirty-eight of the patients were ultimately diagnosed to be cases 
of infectious mononucleosis. The -clinical Lgnosis of infLtfous 
mononucleosis was based upon the occurrence of a characteristic 
blood picture, accompanied either bv fpvf^r i 

In^adip^the 

or sore throat otbpr fni 1 fever, glandular enlargement 

»o conceutoc. Second^ iuS“ ““Wlfty 

typeofcasewas,inmostSes d.?p t V- ^ pharynx in the anginous 
with the hemolytic 

Many cases could be recognised as i ^^so occurred, 

clinical and hematological^ invp=F mononucleosis from 

blood picture -was typfcal-^w R ^ that the 

of 45-60 per cent with \ ^od a mononucleosis 

cells of the " glandular feve 7 type"”Tad These 

basophilic than that of the normal 1 u which was more 

cytoplasm was often vacuolated addition, the 

and the chromatin was dense and 

For the r . often fenestrated, 

the ultimate clinical diagn^-^^*"^ri correlation between 

th. cases have been JoS “ 1'“',',';' °f ‘^e absorption test, 

grou ped in the following manner 


Group I 
Group 11 

Group in 
Group IV 


UIdmate Clinical Diagnosis. 

Tj-pical infech'ous mononucleosis 

T^iSl ‘"°"°n“deosis 

iJT'cal mfecbous mononucleosis 

-‘tU-pical infech-ous mononucleosis 

Not infectious mononucleosis 


Absorption 

Test. 


■f- 


Number of 
Cases. 


to 

3 

S 

132 
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Group I . — These cases were clinically and hrcmatologically typical 
and, therefore, the agglutinin-absorption reaction, which was positive, 
in each case, was merely confirmatory. Seventeen cases were of 
this nature. In two of them, the litre with the direct test was 
inconclusive (below 1/256) and therefore the absorption test was of 
value in establishing a definite positive serological result. 

Group 11 . — Cases which were clinically and hsematologically 
infectious mononucleosis, but were serologically negative or incon- 
clusive, when examined by the absorption technique. There were 
13 cases in this group — 34 per cent, of the cases diagnosed as infectious 
mononucleosis. With 3 of these, a trace of agglutinating antibody 
was observed after absorption with guinea-pig kidney, but the titre 
was less than i /40, and therefore inconclusive. The probable 
explanation of this was that the serological examination was made 
late in the course of the illness, in Case 23 during the fifth week, and 
in the other 2 cases, after six and thirteen weeks respectively. It 
would be hardly justifiable to include these 3 cases in a sero-negative 
group ; they were omitted, therefore, in the estimation of the percentage 
of sero-negative cases. As for the remaining 10 cases, which were 
serologically negative, 8 were examined during the first three weeks 
of the illness, that is, during the period in which a positive agglutinin 
absorption reaction might be most expected. Admittedly, in 5 of these 
cases only one examination was performed, but in the other 3, the test 
was repeated. One case was consistently serologically negative, when 
examined upon the second, twenty-first and twenty-eighth days of 
illness. These 10 cases form the sero-negative group of cases of 
infectious mononucleosis and they represent 26 per cent, of the cases 
diagnosed as infectious mononucleosis. 

Group III . — Those cases in which cither the blood picture was 
inconclusive or there were unusual clinical findings rendering the 
diagnosis difficult. In this group, the absorption test was of 
considerable importance in establishing the diagnosis of infectious 
mononucleosis ; short clinical notes will be given to demonstrate this. 
A fuller account has been given of one case, which was particularly 
puzzling. 


Case 8. — Admitted with otitis externa of one month’s duration, apart 
from this the only other abnormal clinical findings were enlarged glands in 
the neck and right axilla. The Ijanphocytosis was not high (only 32 per cent, 
of 7000 W.B.C.), but typical “ glandular fever cells ” were found. The 
agglutinin-absorption reaction was positive (titre 1/40) this finding was oi 
great value in confirming the hasmatological diagnosis. 

Case 24. — Admitted wdtli a month’s history' of cough, weakness, sweaUng 
and loss of weight. Seven days before admission developed stomatips. 
Pyrexia appeared three days after admission. The agglutinin-absorption 
reaction was positive three days later (titre i /So). Six days later, tire glan s 
in the posterior triangles of the neck were found to be moderately enlarge . 
At the time of the serological test, the blood picture was as follows : W.B. 
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subacute bacterial endocarditis affecting the aortic cusps and an acute 
glomcrulo-ncphritis. No leptospira were found in the tissues stained by 
Levaditi’s method. In the clinician’s view, the illness was complicated by a 
kptospiral jaundice and an attack of infectious mononucleosis. The result 
of the agglutinin-absorption reaction was evidence in favour of the latter 
condition being present in the early stages of the illness. 

Group IV . — Cases in which infectious mononucleosis was at one 
time considered owing to certain clinical or hacmatological findings. 
The agglutinin-absorption reaction was carried out in many cases of 
infective hepatitis and atypical pneumonia because, as is usual in 
these conditions, a certain proportion of abnormal lymphocytes were 
found in the blood ; also included were cases of Vincent's angina, 
sore throat, tuberculosis, malaria and other febrile illnesses, which 
were undiagnosed at the time of the serological investigation. In 
these cases, the serological result was negative and a diagnosis other 
than infectious mononucleosis was ultimately made. It is conceivable 
that a certain proportion of this group might have been atypical cases 
of infectious mononucleosis which were serologically negative, but 
clinically as well as serologically, the evidence was against such a 
diagnosis. Included in this group was a case which gave an incon- 
clusive result with the agglutinin-absorption reaction. The following 
is a brief note upon it : — 

C.'tSE 30. — This was a case of chronic tuberculous adenitis, confirmed by 
biopsy, in a patient Avho for si.xtecn months had been treated for pernicious 
anaemia by intramuscular injcction.s of liver c.xtract. An inconclusive 
agglutinin-absorption reaction w'as recorded (litre i/io). The interest lies 
in the fact that Bernstein (1940) has recorded a high Paul-Bunnell titre, 
following parenteral administration of liver c.xtract. 

2. An cstiinaiio}} op /he livii/atiojts of the direct Paul-Binmell test, 
based upon the results of agglutinin-absorption tests carried out 
upon all sera showing agglutination with the direct test. 

Out of the 170 sera, 91 showed an agglutination titre of 1/32 or 
over by the direct Paul-Bunnell test. Absorption tests upon these 
91 sera showed that those giving a titre of 1/256 or over also gave a 
-ipositive agglutinin-absorption reaction for infectious mononucleosis, 
and were clinically typical cases of that disease. Case 23 was an 
exception to this, for the titre after absorption was reduced to 1/20 
(an inconclusive result). Of those giving a titre of 1/128 by the direct 
test, 6 gave negative absorption tests for infectious mononucleosi^ 
It was evident from the above findings that a titre of less than 1/25 
could not be considered as diagnostic of infectious mononucleosis. 
Table I shows the distribution of the titres recorded in these 91 patients, 
and the proportion of those which gave a positive agglutinin-absorption 
reaction for infectious mononucleosis. . ^ 

It will be seen that 76 patients’ sera gave a titre of less than 1/2S 
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(serologically inconclusive), but only 10 of these gave a positive 
agglutinin-absorption reaction for infectious mononucleosis. 


TABLE I 


Titre (Direct Test). 

Number of Sera. 

Number Giving 
Positive Agc:lutima- 
Absorption Reaction. 

Diagnostic 1/256 or over . 

IS 

14 

fi/iaS . 

13 

4 

Inconclusive ■( 1/64 . 

33 

5 

U/32 . 

1 

30 



In comparison, Table II shows how the application of the 
agglutinin-absorption test reduced the number of inconclusive sero- 
logical results. 

In only 10 cases was an inconclusive result recorded using the 
agglutinin-absorption test and 3 of these were clinically typical cases 


TABLE II 


Titre after Absorption with Guinea-Pig 
Kidner. 

- 

Number of Sera. 

Positive, ?.«. 1/40 or over . 

1/20 

Inconclusive 

\i/io . 

25 

4 

6 


of infectious mononucleosis ; 2 others had received serum therapy 
and a third (Case 30) had received liver injections, as already mentioned. 
In all the cases in which the agglutinin-absorption reaction was 
recorded as positive, the antibody was absorbed by the ox-cell antigen. 
In 2 of the serum therapy cases (Case 15 and J.F.) the antibody 
resisted absorption with the ox-cell antigen, and this also happened 
with one other patient who had no history of serum therapy. 


3. A compc^son of the a7nounf of normal Forssman heteraphile 
antibody found in the sera snhnitted for the Panl-Bumtell test 
un i lat fotind zn a series of sera stibznitted for the rozitine 
Wassermann test. 


For this purpose, the 35 sera which contained antibody not absorbed 
y guinea pig ' ney were excluded. The remaining series of 135 
are compared with a series of 120 sera submitted for routine 
tests. This comparison w^as made because it was noted 
heterophile antibody titres, which were being 
e or cases m which the diagnosis was ultimately shown to 
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be other than infectious mononucleosis, were higher than usual, 
Smeall 1942 ; it was necossarj', therefore, to demonstrate that this 
was not due to the technique being used. The results are recorded 
in Table III. 


T.\BLK in 



Srfa Submitted for; 

Tiue of Forf^man 
Antibody, 

I’auMlunnfll Tr^t. 

Waistrroann Te?!. 


Nurabef, 

tVr cenl. 

Number. 

Pet Cent. 

1 /I 2 S 

6 ! 

' 

... 

t n 

0 

... 

I/G 4 

; 


5 

4-2 

>/ 3 = 

26 : 

i,S-6 

•5 

12-5 

less th.in 1/32 

1 

79 : 

1 

5 S-S 

100 

83-3 


4. The results of agglutimn-absorptlou reactions hi eases receiving 

serum therapy. 

Serum was submitted from 3 eases with a history of recent serum 
therapy. In Case 15 infectious mononucleosis had been suspected 
clinically and confirmed serologically before the administration of the • 
serum ; three weeks after the injection, the hcterophilc antibody 
resisted absorption by both guinea-pig kidney and ox cells ; prior 
to the scrum therapy, the antibody resisted absorption only by guinea- 
pig kidney. The serum from one of the other 2 cases (M.T. and 
J.F.) similarly resisted absorption by both antigens; clinically, these 
2 patients were considered to be cases of scrum disease. Because of 
these unexpected results sera were obtained from patients convalescing 
from diphtheria who had received antitoxic scrum ; none of these 
patients had shown signs of serum sickness. The results obtained with 
these sera are recorded in Table IV. 

From Table IV it can be seen that litres of 1/256 and over were 
reached in serum therapy cases with the direct test, but that in the 
majority of these cases the titre was considerably reduced by treatment 
with guinea-pig antigen, and absorption by the ox-cell antigen was 
not demonstrated. This behaviour distinguished the antibody present 
from that occurring in the cases of infectious mononucleosis, for, m 
the latter condition, there was no reduction in titre by treatment Avith 
guinea-pig kidney antigen, and the antibody was readily absorbe 
by the ox-cell antigen. In most of the serum therapy cases, a titr^ 
of at least 1/32 was demonstrable and in some (S 2, 16, 12, 14) 
appeared to be due to normal heterophile antibody. It would appe^^ 
that a titre of 1 /40 or over after guinea-pig absorption may be expec e 
in cases receiving intravenous or intramuscular horse serum. 
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TABLE IV 


Restdis of Absorption Tests jipoti Sernm Therapy Cases 


Ref. No. 

Antiserum. 

No. of Days 
since Serum 
was Given. 

Reciprocal of Titre. 

Result of Ox-Cell 
Absorption. 

Dose in 

C.CS. 

Route. 

Direct Test. 

After Treatment 
with Guinea-Pig 
Kidney; 

Case 15 

70 

I.V.I. 

21 

256 

160 

Not absorbed 

iM. T. 

10 

I.V.I. 

10 

64 

10 

I.S.* 

J-F. 

5 

I.M.I. 

10 

128 

20 

Not absorbed 

S2 

5 

I.M.I. 

iS 

64++ 

I.S. 

I.S. 

S 16 

5 

I.M.I. 

26 

32 ++ 

0 


S 12 . 

8 

I.M.I. 

28 

64 

0 


i *5 

8 

I.M.I. 

34 

512 

320 

Unabsorbed 

S I 

5 

I.V.I. 

24 

0 



S3 

5 

I.V.I. 

13 

256 

20 

Unabsorbed 

s 7 

5 

I.V.I. 

23 

256 

So 

Unabsorbed 

S 6 

5 

I.V.I. 

26 

i2S4--i- 

20 

I.S. 

S 21 

5 

I.V.I. 

49 

1 28 

0 


S 9 

6 

I.V.I. 

• 21 

512 1 

640 

Unabsorbed 

S 13 

6 


34 

64 

20 

Unabsorbed 

S 10 

6 

■Kul 

36 

I 2 S 

20 

I.S. 

S II 

20 

I.V.I. 

iS 

256 

320 

Unabsorbed 

S 8 

20 

I.V.I. 

21 

128 

40 

Unabsorbed 

S 22 

20 

I.V.I. 

32 

64 

10 

I.S. 

S 14 

20 

I.V.I. 

36 

64+ + 

0 



* Insu£Bdent Serum to cany out this absorptioii. 
t Highest dilution prepared from that serum. 


+ + Agglutination disappeared upon wanning at 37° C. for 2-4 hours. 


3 - Variations in the titre during the course of the illness in cases of 
infectious mononucleosis. 

The variations in titre of infectious mononucleosis antibody can 
he followed only by the absorption test, since reactions in low dilutions 
recorded by the direct test may be due to normal heterophile antibody. 
This has been done and the results presented in Table V. In some 
eases, only a single specimen has been taken. It can be seen at a 
glance that the highest titres are reached about the second or third 
week and that, as a rule, there is a steady fall so that quite a proportion 
■may e expected to show titres of 1/40 or less after ten or eleven weeks. 

e secon point to note is that definite high-titre and low-titre cases 
can be recognised. In one low-titre case (C 5), the titre was zero at 
the sixth week, and in another (C 8) at the third week. 


Discussion 

In ^ 66 per cent, of the cases of infectious mononucleosis the 
agglutinin-absorption reaction was positive, in 26 per cent, of the 
cases It was negative, and in the remaining 8 per cent, of the cases 
4in inconcusne result was recorded. These facts W'ere obtained by 

VOL. Llll. xo. 6 
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correlating the ultimate clinical diagnosis with the serological result 
in each case. In about two-thirds of the cases in which the reaction 
was positive, the diagnosis could have been made from the clinical 
and haimatological findings alone, in the remaining one-third of the 
cases the results of the agglutinin-absorption reactions were of 
undoubted value in establishing the diagnosis. 

TAPLE V 


Case. 

Reciprocal of Tiircs after Absorption with GuInra'PIcr Kidney Recorded During the 

I 5 t, and, 3ri!. etc,, Wee^c^ of illneis. 


X. 

a. 

3 - 

, 

6. 1 7. . 6. 

1 

9 * 


B 

H 

L 

C 3 

2560 

I2S0 

640 

320 




20 

0 

( 

Ci 

2560 

... 

2560 

2560 

t 

... 



... 


C27 

. , , 



... ... 






12S0 

Cit 

,,, 

I2S0 

12S0 

!2S0 

... ^ ... 1 . 5 “^ 

160 


So 

... 


C6 


5120 

... 

... ... 

... } ... j O40 

... 

... 




C12 


I2S0 

640 

320 . 320 

... 1 i ... 

• •• 

... 


... 

... 

C19 

12S0 

... 

640 

1 

.»♦ ... 1 

... 

40 

... 


... 

C2 

320 

,,, 

320 

160 

J { 

20 

... 



... 

C=S 

, • , 

... 


... I 

... 1 ... ) 

320 





CI3 

,*• 

640 

320 

160 

... 1 ... 1 ••• 


... 


... 

... 

CI7 

160 

* • « 

640 

1 

i 

•«* 1 ••• ' »*• 

... 

... 




C4 

160 

So 


j 

‘ 1 

... 

... 


... 

... 

CI4 

• , • 

160 

160 

! 

... ' ... 1 



... 



CI5 

• *. 

. . . 

So 

Given anti* ! l6o* 

... ... 1 ... 


... 



... 





scnim ■ 

1 






Cs 


... 

So 

40 

0 1 . . . } ... 

... 

... 

... 


... 

C8 

10 

40 

0 

... * 



... 




C16 



40 

... ... 

... . ... j 

... 





C20 


««. 

... 

40 1 ... 

i ___ ! 






C23 


... 

... 

... ! 20 

10 i 0 1 ... 


... 



... 

C24 


... 

... 

... ! So 

... ... 1 ... 

... 

... 

So 

... 1 


C26 

... 

... 


i 

1 

' i 

. ^ ... , ... 


So 


... ! 

; 


• Not absorbed by ox cells. 


One of the main purposes of this investigation was to estimate 
the limitations of the direct Paul-Bunnell test, and the results obtained 
by agglutinin-absorption tests have been used to do this. Few will 
deny that a high-titre Paul-Bunnell reaction (direct test) is significant 
in the diagnosis of infectious mononucleosis, but with low titres there 
. is difficulty in finding agreement upon the level at which the titre 
becomes significant. If only a high-titre were accepted, c.g. 1/25^1 
a certain number of cases would be excluded — in this series, 10 out 
of 25 cases ; if, on the other hand, a low titre were accepted, e.g. i/d4> 
a large number of cases not suffering from infectious mononucleosis 
would be included — in this series, 30 out of the 170 patients. Even 
with this low titre, cases might be missed and yet be revealed Y 
the agglutinin-absorption test ; moreover, cases of infectious mono- 
nucleosis in which the normal heterophile antibody has been increase 
to or beyond, this low titre would then be falsely classified as 
serologically positive ; this would have occurred in 8 cases n a 
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of 1/64 had been accepted as diagnostic. It should be noted that, 
of the 25 cases of infectious mononucleosis found positive by the 
absorption test, only 14 gave a significant titre in the direct Paul- 
Bunnell test. 

We have to differentiate between the heterophile antibody present 
in infectious mononucleosis, in normal sera, and that which may be 
present in patients receiving serum therapy. Considering first the 
normal heterophile antibody it was noticed that a higher average 
titre was recorded for the sera submitted for the Paul-Bunnell test 
than for sera requiring routine Wassermann tests, and this was 
excluding the cases which gave positive agglutinin-absorption reactions 
and were finally considered to be infectious mononucleosis. The 
explanation may be two-fold. In the first place, the sera submitted 
for the Paul-Bunnell test were mostly from patients with actde febrile 
illnesses, whilst those for the Wassermann test were from all kinds 
of cases, including normal pregnant women. Secondly, there was 
the age factor ; the majority of the cases of suspected infectious 
mononucleosis were in the twenty to thirty age group. The routine 
Wassermann cases covered a wider range. G. H. Smith (1937-8) 
found that, out of 401 sera from people between the ages of one to 
thirty years, only 4 were completely lacking in heterophile antibody, 
but, as the age-group rose, the normal titre fell. This might explain 
why such a high percentage of cases showed titres of 1/32 or 1/64 
and it is possible that the normal heterophile antibody is non-specifically 
increased in all acute febrile illnesses, infectious mononucleosis included. 
In infectious mononucleosis, of course, we realise that another hetero- 
phile antibody may be present. (There was one case recorded here 
in which the normal heterophile agglutination reached a titre of 1/256 
and yet the titre of the “ infectious mononucleosis antibody,” as 
demonstrated by the agglutinin-absorption test, was only i /20.) This 
means that, before a diagnostic level for the Paul-Bunnell test could 
be fixed, it would be necessary to find the highest level reached by the 
normal heterophile antibody in acute febrile illnesses which were 
clinically not glandular fever. Although not recorded, 15 cases of 
syphilis in the acute stage were tested (8 with adenitis, 7 with jaundice) 
and of these 8 gave a titre of 1/32 and 2 (both jaundice cases) gave 
a titre of 1/128, this was considered to be further evidence of the non- 
specific stimulation of the normal heterophile antibody in acute febrile 
illnesses. 

The titres recorded for the direct test throughout are low 
temperature titres {i.c. read immediately after - removal from the 
refrigerator). It was noted, as reported by Stuart ct al. (1934), (i93S)i 
that low temperature titres for infectious mononucleosis and “ serum 
sickness ’ sera were only one tube higher than titres at 37° C. Whereas 
normal serum titres might show a titre of 1/64 or 1/128 with strong 
at refrigerator temperature which disappeared at 37° C. 
in half to one hour — a drop of at least two to three tubes. On this 
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account, it is probably better not to refrigerate the direct test, but to 
make final readings after four hours’ incubation at 37° C. 

Only a few sera were received from patients who had had serum 
therapy. With the present technique complete absorption by the 
antigens was not demonstrated. In Case 15, for example, a positive 
agglutinin-absorption reaction was demonstrated before the adminis- 
tration of serum but after the injections an antibody was present 
which resisted absorption by both antigens. Barrett himself only 
tested seven specimens from patients who had received serum therapy 
and the titres in these cases before absorption were not much above 
the normal range ; moreover, he stated that " positive absorption 
tests in patients who may be suffering from serum sickness should- 
at present be regarded as of doubtful significance.” 

Many of the sera obtained from convalescent diphtheria patients 
who had received antitoxin gave similar results. It was noted that 
absorption with guinea-pig kidney antigen reduced the titre con- 
siderably ; there was the possibility that this reduction was only 
apparent, and was due to the absorption of normal Forssman antibody 
which had been increased in titre by the injection, and was present 
in greater quantity than the serum sickness antibody. If this had 
been the case, one would have expected to find a marked fall in the 
titre of the direct test when it was subsequently warmed to 37° C., 
and although this was observed in some of the cases, e.g. S 6, it was 
not in others, c.g. S 3 or S 7. It must be concluded therefore that 
the serum sickness antibody was partially absorbed by guinea-pig 
kidney antigen. A similar reaction was reported in one case by 
Barrett (1941). The writer’s experience with Barrett’s test would 
indicate that the heterophilc antibod}* present in seaim sickness was 
incompletely absorbed by both antigens ; moreover, it was recognised 
in this test by the fact that it was only partially absorbed by both 
antigens. The agglutinin-absorption tests described and used by 
other workers apparently demonstrated full absorption with both 
antigens. 

Resistance to absorption with guinea-pig kidney antigen was 
noted in 2 cases with no history of infectious mononucleosis or of 
serum therapy. In one case (Case 30) the patient was receiving liver 
injections which are said to give rise to hctcrophile antibody (Bernstein 
1940). In the other case the antibody resisted absorption with both 
antigens — Barrett reported this in a few cases and, because of it, 
insisted upon the use of both antigens in the test. 

The manner in which the titre altered with the duration of the 
illness can be seen from Table V ; altogether the titres from 21 cases 
were recorded and the general picture indicated that high titres were 
reached early in the course of the illness, and that the titre might still 
be rising during the second and third weeks— the highest titres were 
reached bet\veen the end of the second or third weeks. Following 
this, the titre gradually subsided and it was possible to find a residual 
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litre in some cases three or four months after the onset of the illness. 
Case 27 was exceptional, for a high litre was found after fifteen weeks 
of illness. In some cases a very high titre was recorded (1/2560), 
in others the titre remained at a much lower level. 

“ Infectious mononucleosis antibody ” behaved like a true antibody, 
as judged by its variation in titre during the course of the illness, 
its degree of thermostability and its ability to act at low temperatures. 
It was noted that the antibody agglutinated fresh erythrocj’tes to the 
same titre as erythrocjTes which had been kept for one day. The 
keeping of the er)Throc}Tes for one day is a procedure often recom- 
mended in the directions for the Paul-Bunnell test but this is only 
likely to increase the agglutination effects produced by normal Forssman 
antibody. 

It is hoped that this small series of cases will emphasize the need 
for applying absorption methods in the routine diagnosis of sera 
submitted for the Paul-Bunnell test. At least an abridged agglutinin- 
absorption test with only one antigen should be employed, and the 
double absorption technique could be reserved for difficult cases, such 
as those known to have received serum therapy. 

Summary 

1. The correlation is high between the clinical and the serological 
diagnosis of infectious mononucleosis when the absorption test is 
used. (66 per cent.) 

2. The direct Paul-Bunnell test is of limited value especially in 
late and relapsed cases. 

3. In high-titre cases (1/256), the direct test will suffice, but a 
considerable number of cases may never reach such high titre. 

4. Definite sero-negative cases occur ; they form a low percentage 
of this series. (26 per cent.) 

5. Variations in titre during the illness have been recorded. 

6. An application of Barrett’s absorption technique to a series of 
cases which had received serum therapy did not give satisfactory 
results, for complete absorption of the antibod}--, by either of the 
antigens employed, was not demonstrated. 

7. There appears to be a non-specific stimulation of the normal 
heterophile antibody in acute febrile illnesses. 

8. It is suggested that an abridged absorption test should be 
employed in the routine serological diagnosis of infectious mono- 
nucleosis. 

I wish to thank Professor T. J. Mackie for his constant advice and criticism ; 

J. P. A, Halcrow for his help with the clinical aspect ; Dr A. Joe, Superintendent, 
Edinburgh City Hospital ; Dr R. B. McMillan, Superintendent, Western General 
Hospital, and the medical staff of Bangour Hospital, for suppljdng clinical records. 
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STUDIES ON PHAGOCYTOSIS 
By J. W. CZEKALOWSKI 

From The Department of Bacteriology, University of Edinburgh; The Edin- 

andTri Scotland Emergency Blood Transfusion Service ; 

and The Polish Faculty of Medicine, University of Edinburgh. 

In his previous paper (1943) the author presented the results of 
experiments on phagocytosis of Streptococcus viridans (Type R). 
These results and the conclusions drawn from them suggested to 

further experiments—first, for comparing 
whether and how far the results and conclusions described in the 
earlier paper refer also to other kinds of bacteria. 

of swH T ™ade on the phagocytic activity 

activhv nf behaviour of the opsonR 

activity of stored liquid plasma. ^ 


Experimental 

conifyfSi'ntu™^ T' chosen from those most 

grZs of otTlm, .r health as well as in illness. Two 

fo two slXps nSy?!”*"’ bacilli. The cocci belonged 

'' '* : Streptococcus fcecalis and Staphylococcus 

" ^^"danrStaphyf^^^^^^ hcemolyticus. Streptococcus viri- 

represented by Bacillus coli and Bacillus proteus 

Staphylococcm\urui^ coli, Bacillus proteus vulgaris, 
in human plasma which obtained by culturing them 

filtration of human plasma intboulef”^ acadental contamination after the 

plasma, with th”” exception^ ^^o grown on human 

contaminated with the narticular plasma was deliberately 

pure plated cultures pecies of bacteria, the source of which were 

scvcMy-ttv?h?„rt' '™'’“ ‘*'= °f fortj-.eight and 

nauj; «uids „f Mnd o 

the phagocvtic power of stcrpH a rnetabohc products or toxins on 

The stan£r?ro hL t leucocytes were examined. 

> method, however, consisted in five-fold washing of bacteria 
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in ph5'siological saline, so that even traces of used medium u'ith the contained 
toxins were removed. 

The saline suspensions of bacteria without any plasma were not taken 
up by the leucocytes alone. Spontaneous phagocytosis ceases after the 
leucocytes had been stored for longer than twenty-four hours. Therefore 
the phagocj'tic values obtained with lcucoc\'tes stored for more than twenty- 
four hours are to be considered as the real value.s. For control purposes 
suspensions of washed organisms in sterile citrated human plasma were 
prepared. 

All kinds of bacteria suspensions were diluted with saline up to appro.xi- 
mately looo millions of bacteria per i c.c. of suspension, which was sufficient 
to ensure that even the most active phagocytosis left many bacteria free. 

Blood . — All blood was drawn from donors of Group (O), using the 
apparatus introduced b)" Stewart (1940). To jmevent coagulation the blood 
was mixed with 3'S per cent, sodium citrate solution, so that final concentration 
of this drug in stored blood reached the amount of 0'3S g. per 100 ml. 

After thorough mixing in tiic collecting bottle, part of this blood, with 
strict aseptic precautions, was distributed for storage into small sterile tubes, 
so filled and stoppered as to include the minimum of air. The remaining 
part of the blood was processed into plasma. Both blood tubes and plasma 
ampoules were stored in a refrigerator at 2’^ to 5° C. ; a fresh tube and 
ampoules were used daily. 

In some experiments fresh leucocytes were required. They were again 
obtained from the blood of Group (O) donors whose blood (1-2 c.c.) was also 
arranged to contain o-jS g. sodium citrate per 100 ml. 

Plasma . — For e.xperiments two kinds of plasma were used, stored and 
fresh. The stored plasma was obtained by centrifuging the blood fresh drawn, 
as mentioned above. Tlie centrifuged plasma was aspirated into 5 c.c. sterile 
mnpoules, which were sealed in a gas flame. Some of those ampoules were 
placed in a water-bath at 55° to 56° C. for fifteen minutes. Both kinds of 
plasma — active and inactivated — were stored at 2° to 5° C. The fresh plasma 
belonged to the blood which was drawn for obtaining fresh leucocytes. 

Cytology . — The blood, stored in tubes and used for experiments on 
consecutive dat's, was subjected to a morphological examination, namely, 
total leucocyte count, difterential count and the percentage of leucocyte 
degeneration. 

j\'Iisshaped nuclei and vacuolated cytoplasm were considered as early 
signs of degeneration. 

Phagocytosis Experiments . — The procedure was to mix equal volumes of 
the bacterial suspension in physiological saline and the appropriate plasma, 
and to incubate at 37° C. for thirty minutes with continuous thorough shaking 
by a machine enclosed in the incubator. After the incubation the phagocytic 
system was completed by the addition of i volume of blood-cell suspension, 
to 2 volumes of the mixture. This was prepared in the case of stored blood 
by centrifuging, pipetting off the plasma as completely as possible and, 
without washing, adding 0-5 ml. of normal saline per 2-5 ml. of residual cells. 

In some experiments, when testing the effect of the metabolites of certain 
bacteria on leucocytes, the above-mentioned 0-5 c.c. of saline was replaced by 
this same amount of the medium in which the organisms had been gronm. 
and this mixture was allowed to stand in room temperature for half an hour, 
with shaking every five minutes. 
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The suspension of cells was prepared similarly when fresh blood was used, 
except that after the initial separation the cells were thrice washed mth 
normal saline. 

-The complete phagocytic system was incubated for thirty minutes, with 
continuous shaking. Films were then prepared, dried quickly, and stained 
witlr Leishman. The number of ingested bacteria and the number of cells 
taking part were counted in 200 consecutive poljnnorphonuclear leucocytes. 
For the total leucocyte count, the number of cells taking part in phagocytosis, 
and the average number of ingested bacteria per cell, an index was calculated 
using the ratio : 

Figure observed : Figure obtained after one hour storage. 

An “ index of degeneration ” of stored leucocytes was the number of 
degenerated forms expressed as a percentage of the total leucocytes. 

Results and Discussion 
A. Phagocytic Activity of Stored Leucocytes 

(Fig. i) Comparing the cur\'es representing the values of phagocytic 
activity of stored leucocytes on Bacillus coli^ Bacillus protetcs vulgaris, 
Streptococcus hcemolyticus, Streptococcus fcecalis. Streptococcus viridans, 
Staphylococcus aureus and Staphylococcus albus, we must notice that 
they can be divided roughly into three groups. To the first group 
belong the curves of B. coli and B. proteus ; to the second group 
those of Streptococcus fcecalis. Streptococcus viridans and Staphylo- 
coccus albus. The third group was formed by Streptococcus hcemo- 
lyiicus and Staphylococcus aureus. The presented grouping of curves 
is not based on any fundamental principles, but only on the observed 
fact that the numerical values fall into three more or less distinct 
groups. Therefore, no change in the general conclusions should be 
involved by the joint discussion of those three groups. 

(i) Bacteria washed and suspended in saline with plasma, stored 
for as many days as the used leucocytes. Two phases can be roughly 
distinguished during incubation. 

In the first phase the values of the curves are decreasing very 
rapidly, during the second this decrease is slowed down till finally 
the values approach zero. The duration of the two phases differs 
for different bacteria. . 

The first phase lasted from forty-eight hours for bacteria of Group 3 
up to seventy-two hours for bacteria of Group 2, with Group i 
occupying an intermediate position. The reduction of phagoc5rtic 
values at the end of this phase amounted in all cases to about 60 to 
So per cent, of the initial values so that the residual activity was 20 
to 40 per cent. At the end of the second phase the values reached 
zero level. 

The duration for this second phase depended on the kind of ■ 
bacteria used. Thus the phagocjTosis of B. coli or B. proteus vulgaris 
ceased after four days (ninety-six hours) of storage. This refers also 
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to the third group of bacteria. On the other hand, the phagocytosis of 
the second group bacteria persisted until the eighth day of storage ; 
the second phase lasted here five days. 

The phagocytic power of the same stored leucocytes for bacteria 
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Fig. 1. 

opsonised by fresh plasma, shows an increase of the average number 
of organisms ingested per cell as well as of the percentage of leucocytes 
taking part. It shows that fresh plasma possesses a greater opsonismg 
power than stored plasma. Fresh plasma gives higher phagocytic 
figures with all organisms than does stored plasma. Moreover, fresh 
plasma prolongs the activity of stored leucocytes approximately 


bacteria of 
group 2. 
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doubling the period of activity against bacteria of Groups i and 2, 
but giving only 50 per cent, increase against bacteria of Group 3. 

(2) Phagocytosis by stored leucocytes of bacteria not washed with 
saline but sitspetided hi the medium on which grown. 

The phagocytic values for bacteria belonging to Groups i and 2 
■when treated in this way were nearly identical with the curves for 
these same bacteria washed and suspended in saline. Slight decreases 
observed were just within the limits of biological error. 

Interesting observations were yielded by use of bacteria of Group 3 
{Streptococcus heemolyiicus and Staphylococcus aureus) suspended in 
the medium on which they were previously grown. Using stored 
leucocytes and stored plasma the phagocytosis of Streptococcus Jmmo- 
lyticus or Staphylococcus aureus suspended in saline ceases about the 
fourth day of storage. However, if the bacteria suspension is made in 
the medium in which they were grown, phagocytosis definitely 
disappears before the second day of storage. (With other kinds of 
bacteria those differences w.ere not observed.) The substitution of 
fresh for stored plasma causes no increase in phagocytic figures nor 
does it lengthen the period of phagocytic activity. Analysis of the 
behaviour of phagocytosis in the case of both fresh and stored plasma 
leads us to the conclusion that the plasma’s opsonising power does not 
play the most important role, but that another factor is interfering in 
the phagocjdic phenomenon. The existence of this factor is made 
clearer by more detailed consideration of the experimental findings. 

Using for the phagocj^tic system bacteria of Group 3 {Streptococcus 
heemolyticus and Staphylococcus aureus) suspended in the medium in 
which they were grown, one sees that curves representing an average 
number of organisrps ingested per cell and the percentage of active 
stored leucocjTes, both fall rapidly (Fig. 2). Even after three hours’ 
storage the percentage of active leucocytes in this case is only half 
that found when these same leucocytes were used, but with bacteria 
washed and suspended in saline or in sterile medium, the average 
of ingested organisms decreases nearly to 1/7 (Curves c and d). In 
the blood stored for six hours the number of active phagocytic cells is 
about 13-5 per cent, of the active leucocytes at the starting-point, 
and the average of ingested bacteria drops nearly twenty-five times. 

By comparison with the corresponding curves for washed bacteria 
(CuiV'cs a and ^), one sees that these phagocytic values after six hours’ 
storage of leucocjtes, and the use of unwashed organisms are as low 
as those obtained with the same leucoc}i:es j but with bacteria washed 
and suspended in saline or in sterile medium — as regards percentage 
of active cells after thirty-six hours, and average as regards number 
of ingested bacteria after seventy-two hours. 

Briefly, after only six hours’ storage, the phagocytosis falls to a 
very’ low level. The values after twenty-four hours are hardly’ detect- 
able, and after thirty-six hours of storage phagocytosis in this case 
ceases altogether. 
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This phenomenon has also been observed when stored whole 
blood is employed. 

Fig. 2 was made using Streptococcus hannolyticus, but curves for 
Staphylococcus axircus in general lead to the same conclusions. It 
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Fig. 2. 


is obviously desirable to try to find the meaning of the phenomenon 
shown in this figure and described above. 

The elements common to these phagocytic systems were leucocytes, 
plasma and bacteria ; but the only different one was the environment 
in which bacteria were suspended. It is evident that this suspending 
medium must contain the agent responsible for the differences noticed. 
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In it the active part might be the medium itself or toxins and metabolic 
products of the bacteria, or both. In order to decide this, some of the 
washed bacteria were suspended in sterile culture-medium (citrated 
plasma and glucose) and some in supernatant fluid, i.e. the fluid 
obtained by centrifuging over bacteria growing on this medium. In 
the experiment with bacteria suspended in sterile culture-medium, the 
phagocytic values obtained were on the same level as flgures obtained 
with bacteria suspended in saline. When supernatant fluid from the 
grorvth was used as suspending medium, the values obtained were as 
before, lower than those obtained in control systems. In other words, 
the supernatant fluid of the bacteria-growth, but not the medium itself, 
possessed the inhibitory effect on phagocytosis. This means that the 
medium undergoes some change which is responsible for its inhibitory 
effect on phagocytosis. 

The lowering of phagocytic figures in this case may be caused by 
the effect of this changed medium on bacteria, in some manner perhaps 
rendering difficult effective opsonisation or on the leucocytes them- 
selves. The separate incubation of bacteria and leucocytes with the 
supernatant growth-medium fluid demonstrates that the sensitive point 
is the leucocjdic cell and not the bacteria.i ’ 

Analysing the mentioned phagocytic curves we must notice the 
fact that under the influence of supernatant fluid, not only the average 
of ingestion decreases but also, and that is important, the number 
of active leucocytes. The number of degenerated leucocytes after six 
hours’ storage is practically zero, and the first conspicuous degenerative 
changes are hardly to be seen after twenty-four hours’ storage fsee 
previous (1943) paper. Fig. i. Curve Fj), Looking carefully at the 
course of phagocytic curves in this particular case, we see that during 
six hours period of storage, when bacteria are suspended in saline or 
in sterile growth-medium, the number of active leucocytes decreases 
about 23 per cent, and the average number of ingested organisms 
about 12 per cent, of the initial values. But when bacteria suspended 
in their medium were used the number of active leucocj'tes after six 
hours’ storage decreases about sevenfold, and the remaining phagocytic 
cells retain only 3^ per cent, of an initial ingestive power (Fig, 2, Curves 
c and <f). 

The conclusion is that storage causes such changes in the leucocj^es, 
that the influence of factors (leucocidins, van der Velde 1894) produced 
in supernatant fluid from growth of certain bacteria paralyses the 
phagocytic activity of the leucoc}’tes. The sensitivity of the leucocjiies 
to this inhibitor}’- effect increases almost with every minute of storage, 
and specially during the first three to six hours. 

It is evident that even during the verj'- early period of storage the 
leucocytes suffer changes which, though unobser\'ed under the micro- 
scope, can be detected by the paralysing effect of these supernatant 
fluids. These changes can be detected even at the first hour of 
storage. 
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B. Phagocyiic AciivUy of Fresh Leucocytes 

The curves representing phagocytic values obtained in systems 
containing fresh leucocytes and stored plasma follow roughly the 
curves of the previous paper (1943, Fig. 2), and show that stored plasma 
maintains far longer the ability of opsonising all the bacteria used for 
ingestion by fresh leucocytes, than for ingestion by stored leucocytes. 

The Influence of Supernatant Fluid fro 7 n the G 7 ‘ 0 'Wth of Strepto- 
coccus ha^molyticus and Staphylococcus aureus on the F 7 -esh Lcuco- 
cyics . — The incubation of fresh leucocytes with cither kind of bacteria 
in the unwashed state, or washed and suspended in supernatant fluid 
causes weakening of their phagocytic activity with regard to the 
average of ingestion as well as to the percentage of cells participating in 
action (vide Table). 

TABLE 


Fresh Lfucocjtcs. 


B.ictcri.1 Waslicd. 

Dactena Unwashed. 

Per Cent, of 

Averape of In* 

Per Cent, of i 

.\vcfape of In- 

Active Cells 

gMtcd Bactcrin. 

.•\rtite Cell'. j 

Rested Bjcleria. 

37 

,0.3 

i 

8-9 

46 


40 j 

6*0 

2$ 

0-4 

27 

5*1 

32 

7*3 

3^ 1 

1 

5’7 


Staphylcroccus aureus. 


The decrease of these values is not very* great and equals 
3 to 10 per cent, of active leucocytes and i to J4 per cent, average of 
ingestion, and this is much less than the lowering obtained by the 
use of unwashed bacteria and leucocytes stored for three hours. Thjs 
phenomenon brings us to the conclusion that among active fresh 
leucocytes the toxins contained in the supernatant fluid eliminate 
chiefly the weaker elements. The remaining leucocytes, on the other 
hand, are subjected to insignificant damage, which is expressed in a 
very small decrease of the average of ingestion by the remaining 
active leucocytes. 

Inactivation and Reactivation of Stored Plasma 

As has been pointed out in the description of methods, the blood- 
plasma, after separating the cells by centrifuging and aspirating, was 
divided into two parts. One part was distributed into sterile ampoules, 
which were then sealed. The procedure with another part of plasma 
was identical, with the exception that before distribution the plasma 
was subjected to “ inactivation ” by heatiner for fifteen minutes at SS 
to 56° C. 

For all the experiments three species of bacteria were use 
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Staphylococcus albiis, Bacilhis coli and Streptococcus fcecalis. The 
results were essentiallj’^ the same for all. 

A. Phagocytosis in Sy sterns containing Stored Leiicocytes 

Analysing the curves of opsonising activity of both kinds of 
plasma for Staphylococais albus (Bacilhis coli and Streptococcus 
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Fig. 3. 


svith unheated plasma. 


■with heated plasma. 


fcecalis behaved similarly), one sees that the curves for unheated 
plasma (Fig. 3, a and b) coincide with the curves of phagocytic activity 
published in 1943. But the opsonising power by heated plasma of 
bacteria to be ingested by stored leucocjtes disappears after fortv- 
eight hours’ storage (Fig. 3, Curries r and d). 
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In discussing Fig. 3 we must notice that from the very beginning 
of storage the opsonising power of heated plasma is negligible. In 
the phagocytic systems containing stored blood and heated stored 
plasma (Curves c and d) the percentage of active leucocytes and 
average number of bacteria ingested per leucocyte at the beginning 
of storage are only about 20 per cent, of the initial values which are 
obtained in systems containing unheated stored plasma. These 
values obtained with heated plasma fluctuate roughly about this 
same level and disappear on the third day of storage. 


B. Phagocytosis /;/ Systems containing Fresh Leucocytes 

In the systems containing bacteria opsonised with unheated 
plasma the curves representing phagocytic values for the same strain 
of Staphylococcus albus, as used in the previous experiment, are shown 
in Fig. 4 (Curves a and b). The opsonising power of unheated plasma 
lasts, in this case, until about the nineteenth day of storage ; moreover, 
during the first five da\'s of storage, the number of active leucocytes 
falls about 30 per cent., and the average number of bacteria ingested 
per cell falls to about 20 per cent, of initial values respectively. The 
application of heated stored plasma causes a decrease both of active 
leucocytes and of the average number of bacteria ingested to 
18 per cent, of the initial values obtained with unheated plasma 
(Fig. 4, Curves c and d). The phagocytosis of bacteria opsonised by 
heated stored plasma ceases about the tenth day of storage. 

Reactivation of Opsonising Pozver. — The addition of a small 
amount of fresh plasma (l ; 20) to the unheated stored plasma causes 
an increase of opsonising power of the stored plasma. This can be 
observed very soon, almost in the first days of storage {vide Fig. 3 i 
Curve e ; and Fig. 4, Curves e and /). This intensifying action of 
small amounts of fresh plasma is \vell known to us from the authors 
previous paper which suggested also an explanation of this regenerative 
.action of fresh plasma. 

However, the author has been unable to demonstrate any regenera- 
•tive action of fresh plasma on the opsonising activity of stored plasma 
inactivated by heat. The slight increase of phagocytosis after the. 
addition of fresh plasma to the heated stored plasma equals merely the 
arithmetical sum of the opsonising power of heated stored plasma and 
the added fresh plasma ; but sometimes, though very rarely, qu't^ 
•figures were obtained, which were much higher than the arithmetica 
sum. The reason for the occurrence of these scattered cases is impossib e 
to explain now. From the control point of view the opsonising power 
of fresh plasma diluted in physiological saline in relation to ^ ^ 
cannot be considered as the effect of only plasma traces, because the 
results of roughly this same level are obtained with the saline alone. 

Consideration of both series of experiments and their resu ts 
(Figs. 3 and 4) suggests the conclusion that the whole opsonising power 
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of the normal blood consists of two parts, one of which is roughly 
five times greater than the other as regards the percentage of active 
leucocytes. 

This greater part is sensitive to inactivation by heat or perhaps 
storage. The inactivation by heat is quick, rapid, but slow by storage 
(seventeen to nineteen days). 

The smaller part (about 1/5) of the total opsonising power is 
thermo-stable and resistant to storage over a certain period of time. 
This smaller part, I suppose, is identical with the “ residual phagocytic 
factor ” of Ward and Enders (1933). 

In both kinds of stored plasma, heated and unheated, the value of 
this “ residual phagocjlic factor ” is nearly the same and equals as 
much as the phagocytosis of heated plasma. 

After the addition of fresh plasma in the proportion of i : 20 the 
interesting phenomenon takes place, that although the opsonising 
power of stored unheated plasma increases quite considerably (in first 
days of storage the increase is about 20 per cent.), the addition of these 
small amounts of fresh plasma has no detectable effect on the “ residual 
phagocytic factor ” in stored heated plasma. From this it is possible 
to suppose that certain irreversible changes occur in heated plasma. 
The character of these changes is unknown, but the manifestation of 
one of them is the lack of reaction of heated stored plasma to the 
stimulating action of small amounts of fresh plasma. According to the 
results presented, the author was unable to confirm fully the conclusions 
of certain other writers (Cowie and Chapin, 1907; Dean, 1907; 
Ward and Enders, 1933). ' 

The so-called “ residual phagocytic factor ” appears to cause the 
" basic ” opsonisation, which is roughly of the same strength for 
different kinds of bacteria. No doubt it is some fraction of the protein 
complex, which possesses the opsonising power for different bacteria,, 
but it has not any specific activity. 

During the course of active immunisation, natural or artificial, tlie 
serum increases its opsonising power for the organism used as antigen, 
but it does not change its capacities for other kinds of bacteria, except 
those very closely related to the bacterium which served as antigen. 
But the immunisation does not increase the opsonising power of the 


“ residual phagocytic factor ” (Ward and Enders, 1933). 

The important point in this is that the organisms “ opsonised 
by this “ residual phagocytic factor ” can be phagocj'ted only and 
merely by the relatively fresh and little degenerated leucocytes. The 
leucocyte stored for seventy-two hours has lost the property 0 
phagocyting the organisms opsonised by the “ residual factor.’ 

The observations presented give evidence that the “ residua 
phagocytic factor ” does not cause complete “ coating ”• — opsonisation 
— of the organisms, because with the leucocytes stored for seventy-t^'O 
hours phagocytosis could not take place ; only the stronger fres 1 
leucocytes are able to phagocyte those “ partially-prepared ” bacteria. 
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The admixture of fresh blood-plasma introduces a factor which 
increases the potentiation of the opsonising phenomenon as a result of 
which the average number of engulfed bacteria increases, but the 
percentage of participating leucocytes does not undergo any change. 
It means that only the “ stronger ” leucocytes are able always to 
phagocyte because of “ irriperfectly ” opsonised bacteria. 

Consideration of the results presented supports the conclusions 
drawn by the author in 1943, that : (i) during opsonisation the bacteria 
combine in some possible loose chemical way with opsonins, and the 
resulting compound may be pictured as BO*, the organism being 
capable of combining with one or more opsonin molecules. It is possible 
that X is variable, f.e. that there are degrees of opsonisation, and that 
the more nearly x approaches the maximum possible, the greater the 
tendency of BO* to be phagocjTed. 

(2) The formation of BO* is activated or potentiated by a second 
factor, possibl}'- complement or one of its components. 

(3) Phagoc3dosis of the opsonised organism requires a “ normal ” 
leucocyte and may -be pictured as involving chemical action between 
the compound BO* and active groups at the cell surface. Changes in 
the cell during storage must involve alterations of the cell surface which 
prevent this action from occurring. 

General Conclusions 

I. It has been shown that the conclusions reached in the author’s 
previous paper (1943) about the phagocytic phenomenon with stored 
leucocytes and the opsonic power of stored blood-plasma for Strepto- 
coccus vt^tdans can be extended also for other bacteria — Bacillus coli. 
Bacillus proteus vulgaris. Streptococcus fiecalis. Streptococcus viridans, 
Streptococcus hcemolyticus. Staphylococcus aureus and Staphylococcus 
albus. 

“• The medium in which Streptococcus hcemolyticus and Staphylo- 
coccus^ aurciis were grown contains a factor which possesses an 
inhibitory influence on the phagocytic activity of leucocytes, 
eliminating the weaker cells and decrea'sing the average number of 
engulfed bacteria. 

3. Fresh leucocytes react very little on this inhibitor}^ influence of 
supernatant fluid from media. 

4. Contrary to the. previous conclusions (1943) the leucocytes stored 
even or a relatively short time gave evidence that ev'en the shortest 
time o storage causes such degenerative changes in the phagocjTic 
cel that certain toxins (leucocidines ?) can freely exercise their 
inhibitory influence. 

5. The tendency of leucocjTes for spontaneous phagocytosis ceases 
to appear during the first twenty-four hours of storage, so that the 
resuts obtained after that time should be considered as the real values. 

. n the process of opsonisation two kinds of -opsonins are par- 
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ticipating. One is formed by the thermostable “ residual phagocytic 
factor ” (Ward and Enders, 1933), and the second, almost five times 
stronger, but needing for its activity a factor which is inactivated both 
by heat and by storage of plasma. 

7. The minimum of opsonisation — BO (minimum) — is caused by 
this weaker thermostable opsonising factor,- the “ residual phagocjtic 
factor.” 

8. The opsonising activity of plasma inactivated by storage under- 
goes regeneration within certain limits b}' the influence of the small 
amounts of fresh plasma. 

9. The ” residual phagocytic factor ” causes the “ basic ” opsonisa- 
tion of various species of bacteria, and thus possesses no selective 
activity. 

10. The changes which take place in plasma during its inactivation 
by heat arc irreversible, in consequence of which the addition of small 
amounts of fresh plasma does not regenerate the lost opsonic activitj’. 

11. Misshaped nuclei and vacuolated cytoplasm are regarded as 
early signs of degeneration. 

The author desires to express Ins thanks to Professor T. J. Mackic for his advice : 
to Dr C. P. Stewart for his interest in the investigations ; to Dr \V. R. Logan, and to 
the late Dr R. K. Oag for supplying some bacterial cultures used. 
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DANIEL WHISTLER AND HIS CONTRIBUTION 
TO PEDIATRICS 

By H. P. TAIT, M.D., F.R.C.P.Ed., D.P.H. 

Assistant Medical Officer of Health, Edinburgh 

On i8th October 1645 there tvas read at Leyden the Latin thesis of 
young Daniel Whistler for the degree of Doctor of Physic. The 
importance of this thesis lies in the fact that it contained the first 
complete clinical account of rickets, and preceded by five years the 
monumental and authoritative work of Francis Glisson and his 
colleagues. 

Prior to Whistler’s description there had been no clear account 
of rickets. That the disease was not unknotvn to the ancients is shown 
by the allusions to it in the writings of Soranus of Ephesus (second 
century A.D.), and in Galen’s De morbarum causis (Findlay, 1934). 
Foote (1927), from a study of the later fifteenth and sixteenth century 
paintings by Netherlands and German masters, demonstrated the 
existence of rickety deformities in these times. Hieronymus Reusner 
published at Basle in 1582 a description of a disease confined to 
children and characterised by weakness of the limbs, chest deformities 
and bow legs. This disease, obviously a brief description of rickets, 
Reusner stated was common in Switzerland and Holland. With the 
earlier witers, however, there appears to have been no very clear-cut 
conception of rickets, and it was doubtless confounded with other 
diseases affecting the skeleton in children (Still, 1931). Yet it is 
remarkable that no adequate description of rickets was published 
before 1645. 

The word rickets was apparently first used in England about 
1625, and it appeared as the cause of fourteen deaths in a Bill of 
Mortality dated 1634, while the word rickety was not in use until 
1738 (Brown, 1942). 

A. — ^Whistler's Description of Rickets 

Whistler s book was published a short time after the reading of 
his thesis in 1645. It was a small quarto volume of some eighteen 
pages, though when it was reprinted in 3684, it was in octavo. Copies 
of the 1645 edition are very rare, but there is a copy in the Library 
of the Royal College of Physicians of London and another in the 
British Museum. 

The title-page bears the heading ; “ De morbo puerili Anglorum 
quern patrio idiomate indigenae vocant The Rickets . . . discutiendam 
proponit Daniel Whistler, Anglo-Saxonicus-Orientalis,” and shows 
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that the disputation was held at Leyden by authority of the Rector, 
the Reverend Dr John Polyandcr a Kcrchoven, for the Degree of 
Doctor of Phj^sic. 

Near the bottom of the title-page is a woodcut of a bird which 
Moore (1884) considered to be a representation of an ostrich holding 
a horseshoe in its beak, Moore also suggests tliat the bird’s supposed 
ability to digest iron appealed to Dutch booksellers so that they 
thought it " an appropriate symbol of the capacity for assimilating 
knowledge in its toughest form.” Below this sjTnbol is the place, 
Leyden, the name of the publisher, Wilhem Christian Boxius, and 
the date of publication, 1645, The reprint of 1684, published just 
prior to Whistler's death, omits the woodcut of the bird. 

The reverse side of the title-page bears the dedication to two 
members of the Whistler family. 

Fourteen pages are devoted to the essay, which is divided into 
seventeen sections. The following is a brief summary of the text in 
modernised terminolog}’’ : 

In Section I, note is made of the fact that the disease is common 
in England. Section II informs us that the ancients knew the s}Tnptoms 
of rickets but as disconnected phenomena and not, as Whistler says, 
” The syndrome of signs making in conjunction one pathognomonic 
whole ” (Still’s translation). He also observes that for the previous 
twenty-six years, ” more or less,” the disease had been known and 
that the name ” rickets ” may have been derived from the name of 
some quack who first treated the disease, or that it was a corruption 
of the Dorsetshire word “ to rucket ” or breathe with difficulty. 
Whistler himself proposes the name ” Paedosplanchnosteocaces," 
which fortunately never came into use. 

The seventeen cardinal symptoms and signs of rickets described 
by Whistler occupy the next section. These are : — (a) abdominal 
distension ; (^) enlarged epiphj'ses, especially those of the arms and 
feet ; (r) rickety rosary ; (i/) general muscular hypotonia ; limb 

deformities ; lumbar kyphosis, later followed by an inability to sit 
up if the disease is progressing ; (e) large head, often with hydro- 
cephalus ; (/) flabbiness of the soft parts and abnormal flexibility of 
the joints; (^) delayed dentition which is often troublesome, with 
early decay of the erupted teeth ; (//) narrowness of the chest, pigepi^ 
breast or depressed sternum ; (f) increasing dyspnoea, often with, 
cough; (/) slow fever; (^) feeble and irregular pulse; (0 
changes ; (m) often diarrhoea and vomiting ; («) variable appetite , 
((?) normal sleep, “ unless something prevents ” it; (/>) philosophers 
mien, though those with large heads are dull ; (^) pustules and blotches 
of the face, chest and limbs. 

In subsequent sections, Whistler describes, very inadequately an 
without first-hand knowledge, the post-mortem appearances in rickets, 
and speculates on the pathology'’ of the disease. He is of the opinion 


DANIEL WHISTLER AND HIS CONTRIBUTION TO P/EDIATRICS 327 

that rickets is due to the clot-forming part of the blood becoming 
impacted m the viscera, while the serous portion is set free in the 
whole body, causing the various swellings of the abdomen, epiphyses 
and head and contributing to the general flabbiness of the tissues. 

A full definition of the disease in eight lines, all in italics, and a 
reiteration of the mam points of pathology occupy Section XL 

some?/ ^ discussion of the causes of 
some of the major symptoms and signs. 

heads°-S‘ An following 

Heads . («) All die who are affected at or before birth • (i) females 

SetsS”: r aooti;tn.erar“TKr:h' 

dre aitacKed at a more advanced aae^ • /" t. 

hold iin Viaa.. Jr. j I . ' (/) those who can scarcely 

with supporarion of the Ws ”"'>y i 

poise, especially a weak one”, i's a M ““ 

wJ “f 

The summary of the contents of wt’ J ^ 
has been mainly derived from Moore 

B.— Daniel Whistler—The Man 

=. William Whistler, was born 

the Free School at Thame Dvf a his early education at 

Oxford, in January ifi-o’ ^^^red Merton College, 

Angos,„f,hes,m?yS he b"t*'!u““‘' ® i" On 8th 

and graduated there on loth Octobr^' Jody of medicine at Leyden, 
returned to Oxford for a sLorh having in the meantime 

1644. his M.A. on 8th February 

Returning to England, Whistler watt • 
on 2oth May 1647, and on 13th Tune at Oxford 

Geometry at Gresham College and ! Professor of 

Emacre reader at Oxford H ^ ne same time was appointed 
marriage in 1656. The Rov;,! professorship on his 

him a Fellow in 1649 ^ ° Physicians of London elected 

he took charge of 'vounded^/am// surgery in 1652 when 

panied Bulstrode Whitelocke in theT^^ October 1653, he accom- 
^h>s post he appears more Se d* Sweden. In 

•phjsician, and his merits as such politician than the 

Cromwell with whom Whistler corr^^^ evidently appreciated by Oliver 
Back home in Lond f ^°^^esponded. 
nnd soon became an active FelW Whistler resumed his practice. 

He was Han-eian Orator in id- College of Ph3fsicians. 

59 ; Censor twelve times between 
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1657 and 1680, and was one of the Censors in 1663 when Sydenham 
was admitted a Licentiate of the College (Latham, 1648) ; Registrar 
in 1674-1682 ; Treasurer in 1682, and finally succeeded Dr Thomas 
Coxe as President in 1683. This position he held till his death on 
nth May 1684. Dr Coxe, whom he succeeded as President of the 
College, was the same Dr Coxe who persuaded Sydenham to take 
up the study of medicine, and who was deprived of his presidential 
chair because he was “ whiggishly inclined.” 

Whistler was a man of considerable versatility as his medical, 
mathematical, political and social activities indicate. He was a man 
of culture and wit, and his variety of scientific interests obtained for 
him election as Fellow of the Royal Society in 1663. He spoke French 
and Latin well, and could turn out creditable Latin verse when the 
situation called for such. 

Socially, Whistler enjoyed wide popularity and was a good mixer. 
Even as a student he apparently had the time to devote to social 
activities, for he was the recipient of a volume of Latin verse compiled 
by his fellow-classmates on the occasion of his graduation. In London, 
he was a frequenter of taverns, especially the Crown Tavern. He was 
well known to the two eminent diarists of the period. Evelyn supped 
often with Whistler and other eminent figures of the time, as he 
records in his diary on 29th February 1675-76, and 29th January 
1682-83, On 20th March 16S2-83, Evelyn “ Dined at Dr. Whistler’s, 
at the Physicians' College, with Sir Thomas Millington, both learned 
men ; Dr W. the most facetious man in nature, and now Censor of the 
College ...” Pepys speaks of Whistler frcquentl}', mentioning that 
he had two daughters ” very pretty and mirthfull.” On 4th February 
1660, Pepys makes this entry ; ” We sat late, talking with my Lady and 
others, and Dr Whistler, who I found good company and a very 
ingenious man : so home and to bed.” Pepys dined with Whistler 
and others “of the most eminent worth,” on 15th Februar)'' 
while on i6th November 1666, in a discussion with Robert Hooke on 
blood transfusion experiments in dogs, he '* doubts not its being 
found of great use to men ; and so do Dr Whistler who dined with 
us at the tavern.” 

Whistler’s love of tavern life, and possibly his ” very pretty an 
mirthfull ” daughters seem to have cost him dear in time and monej^ 
for Munk (1878) quotes Wood as saying “ he married a rich widow an 
his practice for many years before his death brought him 1000 per 
annum, yet he died very much in debt, and worse than nothing. 
As Registrar of the College of Physicians, Whistler was careless in t e 
discharge of his duties, and m spite of the trust reposed in him by 
colleagues and his elevation to yet higher offices, he got deeper into 
debt by reason of his negligence of financial matters involving ^ 
College, which, some mairitain, amounted to embezzlement, ’ 

unfortunate side of Whistler’s life has undoubtedly coloured many 0 
the accounts of his life and. work and tended to obscure the merits 
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possessed. Still (1931) brings forward evidence, in the form of his 
wall made the day before he died, to show that Whistler, for all his 
carelessness in matters affecting the -welfare of the College, displayed 
an affection for and interest in the College which seem foreign to an 
embezzler’s nature. As an example of this seeming interest in its 
good, Whistler directs that the College be given “ all his books, 
manuscripts and rareyties in the shelves and drawers w'hich are in 
my closett ...” His friend, and one of the executors of his estate, 
Sir John Cutler, made good, by loans, the losses which the College 
had sustained through Whistler’s indifference to financial affairs. 


C- ^^VHrsTLER’s Claim to Wider Recognition 

Rarely is it given to young men of twenty-five years of age to 
write an original account of a disease, but it is generally conceded that 
wmistler gave the first complete clinical account of rickets. Opinions 
are divided, however, as to w'hether his description was original or was 
compiled as a result of what he had heard of the work of Glisson and 
his colleagues. Allusion was made by Whistler in his work to a 
distinguished physician whom many suppose to have been Glisson. 
^ ^ Whistler could describe as 

his thesis, it should be 
knX that rickets f ^ youngster near London, and we 

w^ouW th . h ^ j ^ common there. Whistler 

^the^ dllatf Mat;r * 

rr* 

rhysS,^te= "vr '=>' '='>«' English and Dutch 

the profession to rickets by Srti^? T '''° “““'“n “f 

as he could give. ^ ^ ^ description of the disease 

1644, ^vhen ht^rettrLT^rSfot^^^^^ England in 

heard whisperings or even on^n A' may have 

connection, Glisson informs 7^ • on Glisson’s %vork. In this 

to its publication, a small gmun of 

in London to discuss scientific- ^ had met regularly 

thes things had opened a wav^in^f^’ rickets, “ and when 

and search after the conHitm ^ ^he deeper enquiry 

it might prove a ver>' succesrfu” undmt'*'^ thought 

once again to a Revieiv a H udertaking to recal those Papers 

Diseas.” Drummond and Wnbraham*''r ^ Tractate of this 

similarity in the title-pacres of boAWfiwP^? attention to the 

and point out the unlikelihood of ® Glisson’s accounts 

chosen a title for their worl- fi and his colleagues having 

Glisson never mentions advance of its publication. 

nor alludes to any previous description 
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of rickets, though Arnold Boot had published an account of it in 1649 
in London. 

The weakest part in Whistler’s essay is the absence of a first-hand 
account of the morbid anatomy of rickets, which was so laboriously 
given by Glisson. As a ciimeal description of rickets, however, 
Whistler’s work deserves the recognition which is so clearly his due. 
It is inconceivable that so concise and yet so complete a description of 
the disease could be compiled merely from hearsay. It must have 
been done as the result of careful personal observation by an astute 
though indolent man. 
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Chalmers Watson died suddenly on 7th April 1946 at Fenton Bams in 
his seventy-sixth year ; and his passing has removed a striking and dis- 
tinguished personality from Edinburgh Medicine. 

His heredity and early environment (both subjects of particular interest 
to him) played an important role in his ultimate life and outlook. His father 
was a much respected practitioner at Mid-Calder, his mother a member of a 
well-kno\\Ti Lothian agricultural family; and together they created an 
atmosphere in the home which served to kindle in him an early enthusiasm 
for both medicine and agriculture. With these broad interests in his early 
life he developed a sense of perspective which enabled him to place the art 
and science of medicine in its correct relation to the whole range of biology. 
This width of outlook and catholicity of interest were indeed striking character- 
istics of the man. 

He was educated at the village school at Mid-Calder, George Watson’s 
College and Edinburgh University, where he gained the Wightman Prize in 
Clinical Medicine on graduation in 1892. 

As house phj'sician to Sir Thomas Fraser at the Royal Infirmary, and to 
Dr Bum Murdoch and Mr Joseph Bell at the Royal Hospital for Sick Children, 
and as Clinical Assistant to such distinguished pioneers as Argyll-Robertson 
and his colleagues in the various special departments in the Edinburgh School 
of half a centur}' ago, he laid the foundation of a \vide knowledge and a 
scientific approach to medicine and to life. Recognition of his outstanding 
ability came early when he was appointed editor of the Encyclopcedia Medica 
only eight years after graduation. 

His originality of thought and enquiring dynamic mind soon created an 
impulse towards research — a purpose which he pursued with undiminished 
enthusiasm .imtil the last days of his life. It is interesting to recall that his 
earliest investigations were in the province of organotherapy, and in 1900 
he submitted an M.D. thesis on the value of bone marrow extract in the 


treatment of certain chronic skin diseases. At the beginning of the century 
he commenced his life-long stud)' of the problems of nutrition in the laboratories 
of Sir E. A. Sharpey-Schafer. His initial investigations were concerned with 
the variations in health of laboratory animals, and the influence of various 
diets on tissue histology. The outstanding nature of this work was acknow- 
ledged by the award by the College of Physicians of Philadelphia of the 
Alvarenga Prize — a prize, open to world-wide competition, for an essay on 
scientific work in relation to clinical medicine. Chalmers Watson’s theme for 
liis treatise was “ The Influence of Variations of Diet on the Tissues and 
Organs of the Body.” The work on which it was founded was closely allied 
to the researches which culminated in the discovery of ^’itamins. 

In 1907 he was appointed Assistant Physician to the Royal Infirmar)', 
mid he continued in devoted service to this hospital for more than a quarter 
of a.century . During these )’ears he was recognised as a clinician of outstanding 
ability and a teacher of unusual distinction. He inspired succeeding generations 
of students by his enthusiasm, his clarit)- of e.xposition and his originalit)- of 
t ought. He had a deep insight into human nature and a unique capacity for 
imparting it to others. 


His constant interest in clinical research was reflected by the number and 
range of his many publications during those active years. His contributions 
me uded papers on Gout and Rlieumatism, the Food Requirements for 
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NEW BOOKS 


The Symptomatic Diagnosis and Treatment of Gymrcological Disorders. By 
M. Moore White, m.d. (i.oxd).), f.r.s.c. (eng.), .m.r.c.o.g. Pp. x+246, 
with 103 illustrations. London ; H. K. Lewis. 1946. Price 16s. net. 

The appearance of the second edition so soon after the first indicates that this 
little book must indeed have been found useful for quick reference in the out-patient 
department or consulting room. Written primarily to aid the doctor to make a 
diagnosis, it does so by reviewing the possible underlying causes of important 
symptoms and signs such as backache, dysmenorrhma, vaginal discharge or genital 
hmmorrhage. It also outlines the therapeutic measures to be considered and describes 
in some detail treatment that can be applied with a minimum of apparatus and without 
specialised skill in the doctor’s surgery or patient’s home. There are also chapters 
on pre- and post-operative care, contraception and radiation-therapy in gynrccology. 
Minor alterations and additions have been made which bring the book up to date 
and increase its usefulness. One such is the inclusion of a paragraph at the end of 
each chapter to indicate the commonest errors in diagnosis and treatment under the 
heading “ To Avoid Common Pitfalls.” 

Its continued popularity is certain because of the practical angle of approach 
to the subject and its clear yet concise and compact presentation. 

Anatomical Atlas of Orthopaedic Operations. By L. S. MlCH.VELIS, .M.D. Pp. 67, 
with 73 illustrations in colour. London : William Heinemann, Medical Books 
Ltd. 1946. Price 25s. net. 

This small anatomical atlas has been published in order that “ surgeons will have 
at hand a short description and clear pictures of well-tried operative procedures.” 
Anatomical detail is mentioned only briefly, but the position of the patient, of the 
limb on the operating table and the site and size of the incision arc given concisely. 

The line drawings arc exceedingly well done, but convey in most cases little 
more than the skin incision and arc really of no great practical help to a surgeon. 
Some of the illustrations in colour arc excellent as far as they go, but here again it is 
doubtful if they would help anyone to carry out an operation. The description and 
figures of the operation of tendon transplantation for radial palsy are an example of 
this, for the former is not in sufficient detail and the latter much too cnule to follow. 

The operation that the author describes for a prolapsed disc must be one of the 
original ones and great progress in the approach has taken place since then. 

The book is beautifully produced which makes it all the more regrettable that the 
subject matter is of such poor quality. 

Human. Biochemistry. By 1 . S. Kleiner, ph.d. Pp. 573, with 70 illustrations and 
5 coloured plates. London : Henry Kimpton. 1945. Price 30s. net. 

Physiological chemistry has given place to biochemistry’ and the biochemist has 
come half-tvay from the laboratory towards the clinic. Professor Kleiner’s object is to 
bring home to the student the clinical aspects of biochemistry’ without usurping the 
clinician’s domain and without neglecting the fundamentals. No textbook can^ e 
original ; it is built upon the work of many writers and is of the nature of a compilation 
of basic facts and recent advances. The present volume gives a well-balanced accoun 
of modern knowledge in this field and should be of interest to all clinicians. 

Zifrwj’j 1844-1944. A Brief Account of a Century’s Work, Pp.'viii-(- 90 - Illustrated. 
London : H. K. Leivis & Co. 1945. Free on application. 

Messrs Lewis, the well-known publishers, have produced a little book 
the story of their firm since its foundation. The account contains much of historic, 
interest in the development of medicine during the past loo years. There are m* ^ 
notes on the authors whose works they' published. The lending library' was c^^ 
in 1852, eight years after the founding of the business, and its development is a 
described. The book is beautifully' produced and the illustrations are exce eii . 
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Refraction oj the Eye. By ALFRED COWAN, M.D. Second Edition. Pp. 278, with 
180 iJlustrations. London ; Henr}'’ Kimpton. 1945. Price 24s. net. 

As the author states in the preface to this new edition, the main features of the 
book remain unchanged, although the text has been thoroughly revised and technical 
aspects brought up to date. 

Dr Cowan has succeeded in correlating the basic scientific facts of optics with 
their clinical application, in a clear and essentially practical manner. 

There is much useful information for the clinician in the chapters on ophthalmic 
lenses, the fitting and use of contact lenses, and the management and optical treatment 
of ametropia. 

The diagrams are clear and well chosen, and the printing and production of a high 
standard. 

A Manual of Tuberculosis. By E. A. Ukderwood, M.A., B.SC., JI.D., d.p.H. Third 
Edition. Pp. 524, wth 88 illustrations. Edinburgh : E. & S. Livingstone. 
1946. Price 15s. 

There are textbooks on pulmonary tuberculosis to choose from, but there are 
few on tuberculosis,' and the third edition of Underwood’s Manual of Tuberculosis 
meets a need of which many have been conscious. The whole subject of tuberculosis 
is reviewed in an accurate and comprehensive manner. The pathology' of the stages 
of infection and of diseased organs and tissues, the vexed questions of allergy and 
immunity, the varied manifestations of the disease in lungs, bones, joints, glands, 
abdomen, genito-urinary system and skin, complications, and methods of diagnosis 
and treatment are discussed with accuracy and understanding of the problems 
involved. The views are up-to-date, and the final sections on public measures of 
control, epidemiology, 'social medicine, and the effects of war complete a book which 
we recommend. 

Textbook of Medical Treatment. Edited by D. M. DuNLOP, B.A., M.D., F.R.C.P.E., 
L. S. P. DA-VIDSON, B.A., M.D., F.R.C.P,, and J. W. MCNeE, D.S.O., M.D., D.SC., 
F.R.c.P. Fourth Edition. Pp. xvi-i-923. Illustrated. Edinburgh : E. & S. 
Livingstone Ltd. 1946. Price 30s. 

After the printing of the third edition in 1944, a fire occurred at the printer’s 
which destroyed all the type and blocks so that the present edition has had to be 
. set up afresh. The publishers have taken advantage of this to alter the format, 
using a larger page which allows a shape more convenient to handle. Numerous 
changes have been made in the text, the chief being a new chapter on penicillin and a 
complete revfision of the chapters on the thyroid and on venereal diseases. 

The present issue of this popular work maintains the high standard of the earlier 
editions. 

The Ecw-Born Infant. A Manual of Obstetrical Pediatrics. By EmerSOX L. 
Stone, m.d. Third Edition, thoroughly revised. Pp. 314. London: Henry' 
Kimpton. 1945. Price 16s. 6d. 

Dr Stone’s book on the new-born infant has now survived the dangers of its 
ncOTatal period and has reached a third edition. Written by' an eminent obstetrician 
0 i ale University', it gives a valuable account of the obstetrical and neonatal back- 
ground of the infant, and goes on to deal in detail with the care of the baby' by' nurse 
an doctor after the birth ; and then gives a more summary description of the very' 
numerous pathological conditions that may be encountered in the first month of life. 
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The special value of the book is its critical review of recent periodical literature 
on the new-born. The author again repeats what has been said by many others as to 
the lack of care and study given to the neonatal period by obstetrician and pediatrician 
alike. This gap in skilled superi'ision is indeed disastrous to the new-born infant ; 
and everywhere more attention is being given now to the crowded and critical 
problems of this short span of life. Dr Stone's book is a valuable contribution to 
this important field of medical study and practice ; both ns a critical review and as 
a short manual of practice it deserves a wide circulation on this side of the Atlantic. 
It is hoped that in a future edition the chapter on infections will be strengthened ; 
in its present form it is not up to the standard of the rest of the book. 

Obersichi der gcbrduchlichtH mnl neucrot Arzndmittel. By E. BERNOULLI and 
J. Tho.m.^NN. .Si.xth Edition. Pp. .vii-rjbfi. Basel. Benno Schwabe and Co. 
1946. Price unstated. 

This book is rather like the E.xira Pharmacopixia which was once edited by 
Martindale and Wcstcott, but it is published in Switzerland and therefore covers 
a rather different range of dnigs. Switzerland is in close intellectual contact with 
her neighbours and this book probably gives a comprehensive and up-to-date review 
of the drugs used in Germany and France. Most of these arc, of course, really the 
same as those used here, but many of the trade names sound queer. The drugs are 
classified according to their pharnmcological action on various systems of the body, ■ 
on metabolism, on infections and on skin. The final chapter deals with preparations. 
In many cases the name of the drug is followed by the date of its introduction. This 
adds greatly to the interest of the book which is to be welcomed as a guide to European 
drugs. 


BOOKS RECEIVED 


Andrews, George Clinton, ,\i.d. Diseases of the Skin. Third Edition. 

(//’. B. Saunders Company, London) 
Deutsch, Helene, .m.d. The Psychology of Women. Volume I. — Girlhood. 

(Beseareb Books Ltd., London) 
Fearon, Wjlllam Robert, m.a., sc.d., m.d. An Introduction to Biochemistry. 

Third Edition , {William JLrincmann (Medical Books) Ltd., London) 
Levinson, Samuel A., m.s., m.d., rh.d., and Robert P. M.\cFate, ch.e., 
M.S., PU.D. Clinical Laboratory Diagnosis. Third Edition. 

(Henry Kimpton, London) 

Mackenzie, J. Ross, m.d., d.a., and W. C. Wilson, m.v., ch.b., f.u.c.s.e. 
Practical Anesthetics. Second Edition. 

, (Bailliere, Tindall Sr’ Cox, London) 

Millard, Nellie D., r.n., b.s., m.a., and Mary Jane C. Showers, r.n., b.s. 
Laboratory Manual of Anatomy and Physiology. Illustrated. 

(//■’. B. Saunders Company, London) 
Olkon, David M., s.b., a.m., m.d. Essentials of Neuro-Psychiatry. 

(Henry Kimpton, London) 

Sachs, Ernest, a.b., m.d. The Care of the Neurosurgical Patient. 

(Henty Kimpton, London) 

SosKiN, Samuel, m.d., and Rachmiel Levine, m.d. Carbohydrate Meta- 
bolism .... (Cambridge University Press, London) 

Stutterheim, N. a., m.d. (rand.). Squint and Convergence, A Study in 
, Di-Ophthalmolog)’ . . . (H. K. Lewis Ss’ Co. Ltd., London) 


50s. net. 


CIS. net. 


2 IS. net. 


50s. net. 


22s. 6d. net. 



Edinburgh Medical Journal 


July 1946 


VALEDICTORY ADDRESS ON 
DISPUTES BE SETTLED 
WILL THEY?”* 


“ CAN INTERNATIONAL 
WITHOUT WAR~AND 


By the Presidem, W. J. STUART, F.R.C.S.Ed. 

tU permitted to take the Society outside 

Z f ^ Mcd.cme-a good custom, for Medicine, though a 

I inteS t '.X V" r""- ’■“■“S'’'' “ "V 
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the end of that war A^dotr" f ^ needed before 

imperial For^rat ft t iater, in proposing the toast of the 
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January 1940, and that for the next half-hour you and I are sitting^ 
in this hall on that same date, knowing no more than we knew then. 
It is four months since the onset of war, and we are still in the stage 
of our initial optimism ; the Maginot Line is regarded as impenetrable ; 
Dunkirk and the fall of France arc in the unsuspected future ; Italy 
is still uncertain as to the side which it will be expedient to support; 
the Soviet, having shocked all decent nations by an unprovoked attack 
upon Finland and the other Baltic States, and having taken advantage 
of the attack of Germany upon Poland to stab that unhappy country 
from behind, is sitting like a cynical and ' impassive sphinx, with a 
marked inclination towards Germany ; the small nations are hiding 
their heads in the sand, in the pitiful hope that they may escape 
unnoticed ; the United States of America is determined at- all 
cost to keep out of the war ; and Japan has. not yet done us the 
inestimable sendee of forcing her into it. Sucli was the world at the 
beginning of 1940, when this speech was made. 

2S/// Jajiuary 1940. — In an ideal world of perfect individuals the 
settlement of international disputes would be easy, but it is with a 
world of imperfect men and women — alas how imperfect ! — that we 
are faced, and with which we have to deal. 

If you consider the evolution of the method of settling disputes, 
amid any circumstances, whether amongst animals or men, you will 
find that it always shows three stages : — (i) The stage of the big stick 
or of the jcmgle — pure force, might unabashed, without the faintest 
suggestion or pretence of justice. (2) The stage of enforced justice. 
An impartial authority is set up, just decisions are made, and the 
disputants accept these decisions because they are backed by irresistible 
force. This is the stage which suits the world as it is to-day. (3) The 
stage of unenforced justice. A stage only successful in a perfect 
world, but Utopian to-day. The same just and impartial decisions 
are given, but with no force behind them. The authority’^ is a futile 
nonentity, whose decisions the loser may disregard and the winner 
must himself enforce. Hence in our world the adoption of this stage of 
unenforced justice means the inevitable 7 'etut'n to the savage stage of 
the big stick, where the enforcement of the decision in the dispute 
depends upon nothing but the force at the disposal of each disputant. 

Now let me ask you to adopt the method of William Han'ef. 
When Harvey was unable to detect what happened at some point in 
the heart-beat of the mammal, he went down to the more sluggish 
heart of a cold-blooded animal, was often able to find out what he 
wanted, and then came back to the speedier mammal’s heart knowing 
what to expect, and his difficulty was solved. We shall adopt the 
Harveian method ; we shall begin, not with international disputes, 
but with more simple forms of society, disputes betAveen individuas 
within a nation, and indeed still further back, between tw'o dogs m a 
backyard. 

I. A Backyard and Tzvo Dogs. — A dish with his dinner is set be ore 
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each dog. One covets a tit-bit on the other’s dish and attempts to 
steal it. Then the Stage of the Big Stick appears ; a fight ensues, 
and goes on till one dog is forced into submission, which may be 
either the guilty aggressor or the innocent defender. Both have been 
injured and are exhausted, and, as the dishes have been overturned in 
the scuffle, even the victor has no dinner. But suppose that the owner, 
whip in hand, watches the dogs at feeding-time, and, at tlic first sign 
of theft or attack, uses the whip without mercy upon the offender. 
The dogs soon perceive that their master is just, but will stand no 
nonsense, and under this system of Enforced Justice there is peace 
in the backyard, and the dogs indeed arc on quite good terms with 
one another. But if the master has no whip, and, at the first sign 
of a dispute, shows that he will not interfere, but with tears in his 
eyes appeals to all that is best in canine nature, the dogs will disregard 
him and go on with their fight. Unenforced Justice in the backyard 
has taken us back to the Big Stick. 

2. A Nation of Individuals. — The backyard has become the 
nation, and the dogs are the individual members of the community. 
Among savage tribes disputes are settled without justice by pure 
force, by the Big Stick. But in civilised nations the method of Enforced 
Justice is adopted. Courts are set up, to which one disputant can 
suntmon another. Judges, as impartial as human nature permits, 
hear evidence and give decisions ; and the loser obeys without question 
because he knows that the decision will be enforced by the police and 
the whole power of the nation. The malefactor knows that the whole 
machinery of flying squads and scientific methods at once will be 
set in motion, and that neither time nor money will be spared till his 
capture and punishment are secured. Thus by Enforced Justice the 
individual, in the first case by the sacrifice of a small part of his liberty 
of action, in the second by insignificant taxation, secures justice, peace 
and safety. Note that force must be at the immediate disposal of 
the Court and police. Otherwise, when a theft or murder had been 
comnutted, the Court would require to call together representatives of 
all classes of citizens, who would vote as to whether any action should 
be taken. If it was decided to take action, a quota would be demanded 
from all classes, including some who sympathised with the offender, 
and after a few days or weeks action might begin. What hope of 
safety of person and goods would there be under such a scheme of 
Enforced Justice ? But, still worse, imagine a nation with Unenforced 
Justice, The police force is disbanded, a helpless Court issues its 
decisions, which the loser will disregard unless he knows that the 
^ wimer can himself enforce it. There is no defence for the peaceful 
citizen against the burglar and his gang. By his own might he must 
efend his person and his goods, and here also Unenforced Justice 
has taken us back to the stage of the Big Stick. 

3- A World and its Nations'.- — From a nation of citizens we have 
passed to a world of nations. Could a more damning accusation be 
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made against mankind, could anything show better how near he still 
is to the animal than this, that the nations arc still in the stage of the 
Big Stick ? A dispute on any vital matter, if negotiations fail, is settled 
by war, in which it is a pure accident or a Divine interposition if 
success and justice coincide. The second stage vnisf be the stage of 
Enforced Justice, and to that I shall return a little later. After the 
last war, in an outburst of mad idealism, the nations omitted this 
stage, and passed on to the stage of Unenforced or feebly Enforced 
Justice, personified in the League of Nations, a body which, as anyone 
who adopted the Harveian method of thought sadly knew, was by 
its nature foredoomed to failure, with a return, as in all premature 
cases of Unenforced Justice, to the Big Stick of war. The League 
had no armed forces 0/ its onw ; its decisions were slow, and determined 
by a vote in which the motives were too often a mixture of fear and 
hope, of future dangers and benefits. Each nation, with no confidence 
in its neighbours, suspected that, if it stood firm, it would be left 
unsupported to pull the chestnuts out of the fire ; and the United 
States of America, by standing aside from the League, made economic 
sanctions futile, and the success of the League and the avoidance of 
war alike impossible. The gangster nations judged that they could 
count upon the inaction of the League, and they were not mistaken. 
Japan, Italy and the Soviet have so acted with success, and now 
Germany has done the same, whether or not with equal success only 
the future of this war will decide. 

In my Harveian Oration of 1936 1 used these words; — "The 
League of Nations belongs to a future far beyond the stage of evolution 
to which man has yet attained. That stage svill come, for the universe 
is governed by a God and not by a devil, and the march of mankind 
is on and up ; but He is a timeless God, with Whom a thousand 
years are as one day ; and the stage of Unenforced Justice may still 
be thousands of years irvto the future, years of which each day may 
be itself a millennium ; and so we have that magnificent conception but 
pathetic anachronisn, the League of Nations, born years—thousands 
of years perhaps — before its time, which to-day would receive whole- 
hearted and enthusiastic support from none save the vultures and 
jackals of Ethiopia,” 

And now we can come back to our two initial questions ; (i) 
there any method by which intc7'national disputes can be st'itk 
without %var ? 


Our survey of the backyard, the nation and the world sugges*^ 
that there is only one such method at the present stage of mans 
evolution, that of Enforced Justice, built on the same foundations 
as our Courts of Justice. It means an International Court with an 
international panel of judges who, without fear or favour, will in tnei 
decisions obey the dictates of conscience and nothing else, o 
such men exist in the world, then indeed man is doomed and 
his fate. The nations must disarm or be disarmed. Under the to 
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there ntust be, not quotas from the nations, but an enormous force of 
men enlisted under the scr\‘icc of the Court itself, with a loyalty to it 
which, I venture to think, they would soon acquire. At suitable 
points these men must be stationed, with tanks, aeroplanes, poison 
gas and all the devilments of war.* Should a nation begin to arm, 
or should the Court’s decision be disobeyed, these would be launched 
against the offender without delay, pity or mercy ; and because of 
its inevitablcncss, the use of this power would never be required and 
there would be peace. The cost, spread over the nations, would be to 
each small in comparison with that of our national armaments. 

(2) Is then' any hope of the adoption of this method by the world ? 

Should Germany win this war — none ; the question need irot e\ cn 
be discussed. Germany is in the stage of sub-civilisation of the Old 
Testament Jew, and Hitler has been quick to perceive it, and to foster 
and use it for his ambition and purpose. The claims of the German 
are identical with those of the ancient Jew — a pure stock, a trilial God, 
a chosen people, a special destiny, a heaven-sent culture, a divine 
mission to disseminate it, a duty to smite opponents hip and thigh, 
the unprovoked invasion of a coveted land, and the massacre of its 
inhabitants — man, woman and child. Were it not for the tragedy, 
there would be sardonic humour in the fact that Hitler aped the 
ancient Jew, took him as his ideal and model, and then turned upon 
the descendants of his teacher. Should Germany win, vac victis ; 
may Heaven have mercy upon us, for we shall find none on earth. 

If we win, France and ourselves and any nations that may yet join 
us, is there any chance that we at the end of the war shall set up this 
Court of Justice of the Nations ? By that time we shall have amassed 
huge armaments, otherwise defeat would have been ours. Shall we 
be prepared to put them on the salvage heap ? Shall we be prepared 
to give up our hard-won success ? Shall we have sufficient confidence 
in the judges, some chosen by our enemies, to commit our safety to 
their keeping ? Shall we take the chance that the whole machine may 
be captured by some future statesman ? Shall we obey the vision of 
the prophet Micah : “ They shall beat their swords into plowshares, 
and their spears into pruning-hooks ; nation shall not lift up a sword 
against nation, neither shall they learn war any more,” while his 
essential condition is unfulfilled, ” and we will walk in the name of the 
Lord our God for ever and ever ” ? Three hundred and sixty-two 
years before Christ there opened in the Forum of Rome a huge gulf 
from which the whole city was in danger. The augurs foretold that 
it would ever widen till into it was cast the most valuable thing which 
the city possessed. With feverish haste the citizens poured in their 
treasures and it yawned ever wider. Then Marcus Curtius, a Roman 
knight, told the assembled citizens that not their gold and jewels but 
a Roman knight in armour, mounted on his war steed, was the most 
precious thing which the city possessed. He spurred into the abyss, 
* To this must now be added the atomic bomb. 
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man and horse vanished, and the gulf closed. Will the victorious 
nations do this, and, with success in their hands, give it all up for an 
ideal which, if successful, will confer upon the world the untold benefits 
of peace, but which, alas ! may fail, and end in nothing but national 
suicide amid the mocking laughter of their enemies ? Looking into 
my own mind — am I a type or an exception ? I find no Marcus 
Curtius there. 

I see no hope of permanent and stable peace save by Enforced 
Justice and an International Court with irresistible power, but I 
also see small chance of its adoption. What is the alternative ? Is 
there any, except that the peace-loving or peace-working nations shall 
by force impose a Pax Romana for the benefit of the world ? They 
must include a sufficient number of the most powerful nations ; they 
must preserve their unity and their standards of justice ; and they 
must sacrifice much of their case and comfort to maintain their fighting 
forces. For a time they will do so, and then they will tire ; and in 
any case such a peace is one-sided, not based upon obvious justice, 
and is fundamentally unstable. Sooner or later it will end and there 
wfill be war once more. I am pessimistic enough to sec a nsta of future 
wars, til! man learns the simple essentials of self-preservation, till his 
insensate madness ceases, and his nature is changed to something 
higher and more divine. 

With one vital difficulty' wc shall be faced, if this war ends in our 
favour, the fate of a defeated Germany. For a time she may, and 
doubtless must, be kept in subjection by pure force. But with an 
efficient and powerful people this cannot go on indefinitely; yet in 
her perverted manhood and distorted y'outh some fundamental change 
must occur if she is to be admitted on equal terms into the common- 
wealth of nations, which is the onh' final solution. This cJmigs 
cajinot be cnfoj-ccd from without ; it must come from within. By no 
compulsion or persecution can deep-seated opinions be stamped out ; 
these indeed are the hothouses and incubators of even a weak and 
infant faith ; by' persecution Christianity was preserved and 
strengthened. But from a study of the whole past of mankind one 
striking fact emerges. It depends upon this, that man is a worshipping 
animal ; he must worship someone or something outside and above 
himself; and, in the Freudian jargon, he is always anxious, though 
often unconsciously, to transfer his super-ego to the object of his 
worship. When a proud and powerful people has been defeated they 
are overwhelmed, humbled, embittered, disillusioned ; their ambitions 
are dashed to pieces, hopes shattered, self-respect gone, with no faith 
to console them, no future, no ideal to which to aspire, nothing to 
worship. Sooner or later there comes forward a man who takes 
advantage of the discontent, disillusionment and absence of faith of a. 
humbled and divided nation, and, with a new faith, a new purpose, a 
new gospel of hope and a new self-respect, secures for himself tie 
waiting worship, and unites behind him an awakened and enthusiastic 
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people who will obey him even to death itself. All the teaching of 
the past is that this must and will Jiappcn ; the more despondent the 
people the more dependent arc they upon their leader, and they will 
hear no other voice. Upon the man and his gospel depend the 
nation’s future and its effect upon the world. To the ancient Jew 
Moses was such a man ; Germany has known two, IMartin Luther 
and Adolf Hitler. By one the German nation was guided to the 
worship of the Absolute God, who demands the ethical perfection of 
a magnificent code ; by the other misguided to the worship of an 
imperfect man and of a fantastic personification of his own aims and 
ambitions, which he called Germania. To which of these two types 
wall conform that unknown and perhaps still unborn man in Germany, 
and what will be his gospel ? Upon the answer to these questions will 
depend the future of Germany and its effect upon the world. 

June 1943. — Such were my words in January 1940, antd now, in 
June 1943, I add what is almost a quotation, at a time when we seem 
to have turned the corner of the war, though doubtless the most fearful 
slaughter of our manhood is still ahead. I have been studying 
again, as many of you must have done, that wonderful book, Instincts 
of the Herd in Peace and War, by Wilfred Trotter, and its insight 
and foresight are so uncanny that one almost forgets that it was 
published in 1915, near the beginning of the first great war. For the 
details you must go to the book itself, but in’ a few words, sometimes 
mine, sometimes his, I may indicate his argument and his advice at 
that time concerning Germany. Animals, men and nations which 
are gregarious form herds of three types. There is the Aggressive 
or Lupine Herd, of which the wolf-pack, the wild dog and the German 
nation are types ; the Defensive or Protective Herd, such as is formed 
by sheep, and might have been formed by the small European nations 
had they, possessed the commonsense of a sheep ; and the Socialised 
Herd, where the individual altogether subordinates his own good to 
that of the herd, as shown by the ant and the bee, and to some extent 
by our nation in the government of dependencies and native peoples. 
‘ The wolf is united for attack, the sheep is united for defence, but the 
bee is united for all the activities and feelings of its life. Germany 
has modelled her soul upon the wolf’s . . . already she is the finished 
product . . . England has taken as her model the bee, and still lags 
infinitely far behind the fulfilment of her ideal.” But the difference 
between Germany and Britain almost amounts to a specific difference 
of the biological state. 

Trotter discusses in 1915 what should be done with Germany if 
defeated in that war. Some people, he says, fear that to ” humiliate ” 
ermany will mean a persistent desire for vengeance and another 
war. This opinion of human or animal nature is not well founded, 
ongeance, though vowed in excited moments to be undying, in actual 
act fades out and gives way to more urgent needs and emotions, 
■the members of the aggressive herd understand nothing but force; 
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the sheep have their shepherd, but the pack of hounds has its whips. 
When a dog is bad-tempered, bites, and shows that it has reverted 
to the nature of its wiid-pack ancestors, it can still be cured. But 
there are two things that you must not do. You must not pat its 
head, tel! it that it is wicked to be bad-tempered, that you arc sure 
that it did not mean to bite, and (hat it will be good in future and 
give it a bone. Nor must you give it a few cuts with a whip, when it 
will go away with a growl and l)arcd teeth, and will bite you again 
when it gets a chance. You must thrash that dog without mercy, 
and go on till the grow! becomes a whimper, till he knows that he 
has met his master, and the dog in most eases will become a decent 
and happy member of the household. I now end with Trotter's own 
words : “ The animal must he left in no doubt as to who is the master, 
and his punishment must not be diluted by hesitation, nervousness or 
compunction on the part of the punisher. The experience then becomes 
one from which the dog is capable of learning, and if the sense of 
mastery conveyed to him is unmistakable, he can assimilate the lesson 
without reservation or the desire for revenge. However repulsive the 
idea may be to creatures of the socialised type, no sentimentalism and 
no pacifist theorising can conceal the fact that the respect of the dog 
can be won by violence. If there is any truth in the view I have 
expressed that the moral reactions of Germany follow the gregarious 
type which is illustrated by the wolf and the dog, it follows that her 
respect is to be won by a thorough and drastic beating, and it is just 
that elementary respect for other nations, of which she is now entirely 
free, (vhich it is tlie duty of Europe to teach her. If she is allowed to 
escape under conditions which in any way can be sophisticated into 
a victorj^ or, at any rate, not a defeat, slie will continue to hate us 
as she continued to liate her victim France.” Germany will wage 
war after war if permitted, and will win some day, and then vac victn. 
” The foregoing considerations,” Trotter adds, ” arc enough perhaps to 
make one wonder whether, after all. Western civilisation may not be 
about to follow its unnumbered predecessors into decay and dis- 
solution. There can be no doubt that such a suspicion is oppressing 


many thoughtful minds at the present time.” 

These quotations arc not my words, but the words of a man N\bo 
was one of the wisest and most farseeing in our profession. 

6 th November rg45.-~On the eve of this meeting I add these fe'' 
sentences. Most of what I have said to-night, based on ^dews whic ^ 
1 have held for the last five and twenty years, was spoken almost six 
years ago, in January 1940, with an addition two and a half years ago. 
Now, in November 1945, I have not cancelled or changed a sm^^ 
word. Would anyone now, in 1945, challenge the accuracy ot 
answers which I gave to my two initial questions. The answers \\ere 


obvious ; I claim no special wisdom. , 

I. An International Court with irresistible force in its 
would, if honestly instituted and worked, settle international dispu 0 
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and make war impossible. This is the only method by which these 
objects can be achieved. 

2 . Such an International Court is, as I anticipated, not being 
instituted by the victors in this war. 

What of the temporary alternative — the only alternative — ^which I 
discussed, that tlte victors should maintain their unity and their 
standards of justice, and enforce upon the world a Pax Romana ? 

I imagined that the victorious nations, welded together by the fires 
of war, would for perhaps half a generation show an outward semblance 
of harmony ; that for that time they would preserve their unioti under 
the compulsion of war exhaustion and the necessity of self-preservation ; 
and that their decisions would be based upon justice from mere 
expediency, and from some attempt to fulfil those noble ideals which, 
amid the anxieties and dangers of war, had been committed to an 
enraptured but sceptical ether with much back-patting and self- 
approbation. 

My modified optimism was mistaken. If 1 may use an absurdity 
which is only verbal, union after the war has ended before it began. 
Dissension and absence of mutual confidence are obvious, without even 
a cynical effort to conceal them. Decisions even now are being based 
not upon justice but upon the supposed self-interest of this Power or 
that. In the words which I used in 1940 and quoted a few minutes 
ago ; " Sooner or later ” (and it has proved to be “ sooner ”) “ this 
peace will end, and there will be war once more. I am pessimistic 
enough to see a vista of future wars till man learns the simple essentials 
of self-preservation, till his insensate madness ceases, and his nature 
is changed to something higher and more divine.” 

This has been called the Penultimate War. If man persists in 
submerging that part of himself which is God-like and God-given, 
there will be another war, which, with all its added devilments, may- 
well be the Ultimate — unless two individuals happen to survive, when 
yet another war will be inevitable ! 



LIGATION OF THE DUCTUS ARTERIOSUS* 

By A. RAE GILCHRIST, M.D., F.R.C.P. 

The ductus arteriosus plays an essential part in the fcetal circulation 
for through this channel blood is driven from the pulmonary arteiy' 
into the aorta. The lungs arc thereby short-circuited. Blood entering 
the right side of the heart travels via the pulmonary arteiy and ductus 
to the descending aorta and thence to the placenta. It is well known 
that in a proportion of children the ductus remains patent for months 
or even for years before final closure takes place. It may remain 
patent throughout life. If it persists, a series of changes take place in 
the mechanics of the circulation which are of considerable interest and 
which may have a deleterious effect on the welfare of the individual. 
In extra-uterine life, if the ductus persists as a functioning channel, 
the higher pressure in the aorta drives a proportion of blood from 
the major circuit into the pulmonary artery. As a result the pulmonaiy 
artery is fed from two sources. It receives the blood expelled by the 
right ventricle and also arterial blood directly from the ductus and 
aorta. This has the effect of imposing an additional and purposeless 
load on the heart, particularly on the left ventricle, the output of which 
exceeds the right by the amount of blood entering the ductus. The 
pulmonary artery and its branches throughout the lungs enlarge in 
order to accommodate the increased volume of blood which the artery 
carries. In life the ductus is often a flimsy structure of greater 
dimensions than commonly supposed ; it usually approximates in 
bore to that of the aorta with which it is united. 

Diagnosis of Patent Ductus 

Recognition of the lesion in childhood is usually simple. By the 
age of four or five years the very characteristic murmur can usually 
be recognised below the inner end of the left clavicle — a murmur to 
which various descriptions have been given. It is sometimes known 
as the humming-top murmur, the “ train in a tunnel ” sound, or the 
machinery murmur ; but the one feature which is so characteristic, 
and which was first described by Gibson about 1900, is the murmurs 
continuous quality. It runs through the whole cardiac cycle. To 
the trained ear the recognition of the murmur is simple and t e 
diagnosis can as a rule be established readily by the detection of this 
physical sign, well entitled to the name of the Gibson murmur, 
is a curious fact that the murmur only develops its characteristic 
continuous quality after a variable number of years. In its absence 
* Read at a meeting of the Medico-Chirurgical Society of Edinburgh on 7t 
November 1945. ( 
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there are other signs which may lead to a suspicion that the ductus 
is persistent. In a child or young person a pulmonary s,vstoHc murmur 
aith an accentuated second sound is always suggestive, and confirmation 
of its nature may be obtained by the detection of an increased pulse 
pressure either at rest or after exercise and by the radiological 
appearances. As a rule by the time the age of five is reached the 
auscultatory signs are definite enough. 

Radiological examination should not be omitted. The striking 
feature on screen examination is the degree of pulsation in the 
pulmonar3* arter>‘ itself and the extent of the forcible contraction of 
the left ventricle. Occasionally it is possible to recognise arterial 
pulsation in the lung roots — the so-called “ hilar dance.” Prominence 
of the pulmonart* arterj* is not always present ; indeed, in children 
who may exhibit tlie characteristic Gibson murmur, dilatation of the 
main trunk of the pulmonarj' artery may be lacking though increased 
vascularit}’ of the lung fields is usual. 

The reaction of the blood pressure to physical exercise is in sharp 
contrast to that observed in a healthy individual. In patients in whom 
the ductus persists as a functioning channel the diastolic pressure often 
falls after exercise to an extremely low level, and the patient may then 
for the space of a minute or less have all the appearances associated 
with free aortic regurgitation — bounding neck vessels, the Corrigan 
pulse, and even capillary pulsation. The diastolic pressure returns 
within a minute to its pre-exercise level so that the characteristic 
reaction is shortlived. Unfortunately, blood pressure readings are 
difficult to make in a child under the age of five or six, when, in the 
absence of the fully developed Gibson murmur, a positive test would 
be of most value. In older children and younger adults this test may 
prove helpful in the elucidation of pulmonary s5^stolic murmurs of 
doubtful origin. 

The Infected Ductus 

From the point of view of their surgical treatment these patients 
fall into two distinct groups. The first is the so-called infected group 
about which opinion is now unanimous. All these patients should be 
submitted to ligation at the first opportunity. It is a curious fact that 
the presence of this congenital flaw predisposes to an infection in the 
pulmonary artery analogous to a bacterial endocarditis. On the wall 
of the pulmonary artery opposite the entrance of the ductus atheroma 
occurs, presumably as a result of the action of the fbrceful jet of blood 
impinging on the artery wall. At this site of damage and round about 
the edges of the ductal orifice within the pulmonary artery, vegetations 
form ^large, fungating vegetations from which fragments are readilj'’ 
detached, only to be swept forward into the pulmonary circuit with 
the formation of scattered infarcts. Consequently these patients have 
signs of pulmonary involvement, haemoptyses being common with a 
patchy consolidation here and there throughout the lung fields. The7 
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have signs of scpticremia and usually yield on blood culture a Strcpto- 
coccus viridavs. Finally, there arc local signs which unless looked 
for carefully may be missed. The Gibson murmur, in consequence of 
dilatation of the pulmonary artery, may be heard further afield than 
usual, the site of maximum intensity being perhaps under the middle 
of the clavicle rather than immediately below the stcrno-clavicular 
articulation. This is a clinical picture which deserves to he better 
known as the diagnosis is frequently overlooked. As lung signs 
predominate, it is not surprising that acute pulmonary tubercle should 
be suspected. Other mistaken diagnoses arc mitral stenosis wth 
pulmonarj’ infarcts or sulphonamidc-rcfractory pneumonia. 

The diagnosis can be established on clinical grounds alone, but 
blood cultures and serial X-rays can help to clear up any doubts 
which may arise. The recovery of the Streptococcus viridars from 
the blood, the recognition of embolic phenomena, and the local 
auscultatory signs over the pulmonary artery should clinch the 
diagnosis. As the sepsis persists the heart enlarges steadily ; and 
as pulmonary infarcts recur from time to time serial X-rays may 
provide a fairly characteristic picture, the suggestive features being 
the progressive enlargement of the heart, the increasing dilatation of 
the pulmonary arc, and the scattered consolidation, advancing here’ 
and subsiding there, all of which go to make up a radiological sequence 
on which the diagnosis of subacute infective endarteritis of the 
pulmonary artcr)' and ductus may be made with confidence. Four 
patients with infective endarteritis of the pulmonary artery have been 
under observation : three were submitted to surgical interference; 
one recovered. The main facts arc grouped in the accompanying 
table, 

TABLE 


Four Cases of Infective Endarteritis of the Pulmonary Artery and Ductus 
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operative cure | 


The dramatic recovery in the fourth patient (Case 35 ) ^ 

real encouragement after previous disappointments. The relevant 
facts of this child's illness are as follows — 

Case 35. — M. S., a girl aged six years, was admitted to the 
Infirmary on 23rd November 1944. She had been ill for six 
the leading features being loss of weight, listlessness, irritability, 
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irregular fever, culminating in two attacks of “ pneumonia ” within the three 
months previous to her admission to hospital. She was an undernourished 
child, height 3 ft. 3 in., weight 31 lb., obviously ill, with well-marked signs 
of a patent ductus and a patch of consolidation in the lower lobe of the left 
lung. She had a loud Gibson murmur, an enlarged heart with B.P. 104/44. 
Temperature io:°, pulse 126, respirations 34; htemoglobin 54 per cent., 
R.B.C. 3.200,000, W.B.C. 15,000; B.S.R. 40 mm./hr. Spleen enlarged, 
no peripheral emboli, blood culture — Strcpiococcus viridans, profuse growtli. 
With these facts to guide us the diagnosis of an infected pulmonary artery 
and ductus was easily made. Ligation was performed by Mr Mercer on 
end December 1944. A blood culture taken thirty minutes before ligation 
of the ductus yielded a growth of 30 colonics Streptococcus viridans per cubic 
centimetre. Ten minutes after the ductal ligatures had been tied a second 
culture j’iclded a growth of r colony per cubic centimetre. Further cultures 
the same day and subsequently were consistently negative. The child had 
some slight respiratory distress for three or four days after operation and 
one further pulmonar)' embolism on the fourth day, but otherwise her post- 
operative course was uneventful. Slight aphonia and a minor paresis of 
the left dome of the diaphragm cleared up quickly. Her blood pressure 
stabilised around 110/70. Her fever subsided immediately. She gained 
weight and strength, made a complete recover)’, and has returned to a life 
of full activity. Eleven months after operation the girl was well and attending 
school regularly with no complaints. 

No one could fail to be impressed by the remarkable recovery 
which this child has made, particularly by the promptness with which 
all signs of septic$mia were abolished by the ligation. It is reasonable 
to suppose that had the diagnosis been established at an earlier date 
in the three fatal cases, better results might have been anticipated. 
Medical measures in themselves promise little. Surgical ligation in 
the infected case is the only treatment to consider. No patient with a 
known patent ductus should be allowed to run an unexplained fever 
for as long as ten days without blood cultures and radiograms of the 
lungs for infarcts. By such means the diagnosis will be established 
at the earliest date possible. Ligation of the ductus eradicates the 
local infection in the pulmonary artery. 


The Non-infected Ductus 

This group is composed of 36 patients ranging from the age of 
four to fifty-one years; of whom 21 were females and 15 males. In 
the majority surgical ligation may be advised with two objects in 
yew, the first being to restore their circulatory capacity, correct under- 
evelopment, and improve bodily nutrition. Of greater importance, 
surgery undertaken opportunely plays a major part in the prevention 
0 the serious complications to which a patent ductus predisposes the 
in ividual, the particular hazard being the development of local 
in ection in the pulmonary artery with all the dangers of septicaemia 
nn multiple infarcts. To a greater or less extent the long-continued 
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persistence of the ductus has a crippling effect and may well lead to 
congestive heart failure and early death. There is ever>- reason to 

suppose that successful ligation is the means of preventing these serioM? 
complications. 

Of these 36 non-infected patients, 16 have been submitted to 
surgery. In 20 patients surgery has not so far been undertaken for 
a number of reasons. Of the 16 coming to surgery we have had two 



deaths directly the result of the interference. Both are tragedies and 
cast a shadow over the series. Increasing experience should reduce the 
ns s. The first fatal case (Fig. i) may be referred to in some detail. 

Case 2, a boy aged four, was an active, restless cliild, tiring quickly, 
iacking in ^^ma, with a heart considerably enlarged and a loud Gibson 
murmur. His blood pressure varied between 90/50 and 80/34. Ligation, 
recommended on the groimds of retarded development wdth advanced physiciil 
sps, was undertaken on 19th October 1940 after the boy had been under 
observaUon intermittently for seven months. The usual exposure revealed 
a ductus about 2 cm. long and 1 cm. wide, which was ligated with a double 
strand of heavy cat-gut. For two months the boy kept well when a return 
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of the Gibson munnur was then first suspected. His condition deteriorated, 
his blood pressure fell to 94/30, and on 26th April 1941 the wound was reopened 
and a further ligation attempted. Many adhesions made the approach 
difficult. The ductus, which had recanalised, was successfully isolated. After 
the first tluck silk ligature had been securely tied at the pulmonary end, the 
ductus on the aortic side was wounded. Exsanguinating hremorrhage could 
only be controlled by clamps which were left in position. His post-operative 
condition was poor. He was restless and “ chesty." The forceps were 
removed on the evening of 2nd May 1941. The child died about 5,30 a.m. 
the following day from uncontrolled bleeding and general exhaustion. 

This boy’s death was a great disappointment. It was certainly 
unexpected to discover that a structure which normally obliterates 
itself within a few months of birth should become recanaiised within 
two months of ligation. A further fatal case in the non-infected series 
may be briefly recorded. 

CSAE 12, a girl aged eight, after being under observation intermittently for 
fourteen montlis had the ductus tied wth two double silk ligatures on 
23rd April 1944. A thin band of cellophane was packed round the ductus 
between the ligatures. She stood the operation well, lost very little blood, 
and her blood pressure rose from 126/62 to 120/80. Her general condition 
was satisfactory until eleven days after operation when she first developed 
tachycardia and later a stvinging temperature with a persistent irritating 
cough and a sterile effusion at the left base. Blood cultures were sterile. 
The child’s condition deteriorated steadily despite withdrawal of the effusion, 
sulphonamides, blood transfusions, and penicillin. She died on 26th May 
1944. The persistent tachycardia, the occurrence of left interscapular pain, 
earache, an irritating spasmodic cough, exhaustion, and a rapidly advancing 
ansemia, were the chief features of an illness which, in the absence of a post- 
mortem examination, could only be ascribed to an infective mediastinitis. 

j 

; The evacuation of fluid and blood-clot from the pleura earlier in 
the post-operative period and the employment of penicillin in heavier 
dosage at an earlier date might have averted this tragedy. 

Of the 14 remaining patients in this group, all but one have 
received benefit in greater or less degree. Case 6, a boy of thirteen, 
had a large ductus i cm. long by i cm. broad, difficult to separate 
from the left bronchus. Tt. was ligated by two double silk ligatures. 
No clips or cellophane were used. He stood the operation well but 
a systolic murmur was detected on the third day. In seventeen days 
the local signs of a patent ductus were again fully developed and the 
blood pressure had returned to the pre-operative level. This boy has 
therefore obtained no benefit. The ductus has recanalised and his 
physical signs are exactly as before operation (Fig. 2). 

In two patients (Cases 4 and 7) the ductus was incompletely 
occluded, with the result that the degree of improvement, though 
satisfactory enough, is less than anticipated. In the remaining ii 
patients the results obtained have been eminently satisfactor}^ The 


352 



fio , 


I 

— «£ 2n I-I, . 






ri 

\^j 


j 

—J 


r^oNTHs After | 
— a_ il 


operatic/ th^'^diLtor P^s^re to sur ' Ti ' 

"’“■»«». of 3 S wS£L“ O^nd ';f 5. T„ ,™„ 

^*0. ns compared with a 


'■wufr OF The 


To 


^^CTus 


perfect 


^Ost/S 




tAese'®""°" 


3j. 


of ^L ot? p 

'■= -ver??^'- ft Pro„, " 




^^Pkinef] ?5 

P^ev, 


deiTjg^ . 

coura? 


Op£ 


'^477( 


S suffer7> to 7/ ' 

theory.. -P^^ents that 


to T/je;r"”°'^3rv 
a'astopc 
OJV 


sui”"''! "-elf. 


»2S,f f pi""'"?::? 

<^omn«<. Aas .V, •‘^orar; ^^^ot p.^ “Octuo P^^To/ss/ft, 

^ ^PeTejjt „ OjupL '^Cic ^°^ectf.ri ’ ^i^trir; ®®^o/e 

-S::? »^,f.pixr:5 s?-? 1? 


^ oced p^. 

■ ° « to '* more ■''’=«. 

to a... .. ore e^p^^^ 


Opera 




more."'-««onony''l'-«fe '"'P “f 


■^e/r 


sofpe (.""‘■‘on ujj. Oear/r, of fL t/jese ^^t/uced 


are 


thor 


^killed 


i'SS'S? i'5- 


ou/d 

Ofus 




^nfe, 


'f ftofei “'“ooar 
tess , 




o/otted 2" 


pse rV 


"ocoto, 

lU t 'C co„to,-'» *«toe;r 

4S"'^ 

sanjsxp- oced *1, ,^hor, o/ood.fl " rep-g- ., 's^ica/ //q.... 
'^odVeiv ®od ^ . ^oe o of a doi^ thr^ ^s of i.u^°n 

'^•o. , ''^^^eved7r>ea;,e;,-7f^e du7>t/oo^'^' 


Potoiona 


'Pi, 


ti^r 


^O-Osti 


TCtlis 


rer 

of 


off 


an 


■■''•‘*5 S''' 


354 


A. RAE GILCHRIST 


pressure jet from the ductus, the vegetations organise and heal without 
the use of sulphonamidcs or penicillin. 

The technique advocated by Touroff is a most noteworthy advance 
in the actual operative procedure. By subadventitial dissection on 
the aortic arch the risks of injury to the ductus arc greatly lessened, 
the operative time shortened, the procedure simplified, and the liability 
to recanalisation reduced. The ligatures must be applied with a 
suitable tension, sufficient to approximate the inner surfaces of the 
channel, but not so tightly as to fracture the intima or media. Rupture 
of the coats predisposes to recanalisation. Post-operative care is of 
great importance. Most of these patients will have an effusion in the 
pleura, often a blood-stained effusion, which should not be allowed 
to remain within the pleural cavity as it predisposes to fibrosis and 
incomplete expansion of the lung. Respiraton,' exercises should be 
commenced within a few days of operation. 


Summary 

Forty patients ranging from four to fifty-one years of age have been 
under observation on account of persistence of the ductus arteriosus. 
Its presence as an isolated defect was confirmed during life in 19 
patients who came to operation. 

In 4 patients there was a superimposed infection of the pulmonaiy 
artery and ductal orifice — a subacute bacterial endarteritis. Of these 
4 infected patients, one, judged too ill to stand surgical interference, 
died a few days after the diagnosis was first made ; 2 died of massive 
pulmonary collapse shortly after operation ; but the one remaining 
patient made a brilliant and prompt recovery after surgical ligation. 

There were 36 non-infected patients in the series. In 20 individuals, 
operation was judged unnecessary or undesirable. Sixteen were 
submitted to surgery — one patient on two occasions, the ductal channel 
having recanalised two months after the first ligation. Two deaths 
occurred in this surgical group. One patient obtained no benefit. 
Thirteen patients received material help and should be safeguarded 
in the future from the killing complications of this congenital defect. 

The surgical work has been in the hands of Sir John Fraser and Mr Walter 
Mercer, to both of whom I e.vpress my thanks for their co-operation. Dr John 
Gillies has been responsible for the ana:5thcsia, and Dr J. P. McGibbon for the 
radiological investigations. I am also grateful to Professor Davidson, Professor 
Learmonth, and Dr Lewis Thatcher for kindly inviting me to see patients under 
their charge. 

REFERENCES 

Gilchrist, A. R. (194s), “ Patent Ductus Arteriosus and its Surgical Treatment, 
Brit. Heart Jouni., 7, i. . „ 

Shapiro, M. J. (1944), “ The Pre-operative Diagnosis of Patent Ductus Artenosus, 
Jotmi. Amc 7 \ Med. Assoc., 126, 934. _ . 

Touroff, A. S. W. (1942), “ A Modified Technique of Surgical Ligation of n 
Ductus Arteriosus,” Surgery, 12, 24. . 

Tubbs, O. S. (1944), “ The Effect of Ligation on Infection of the Patent u 
Arteriosus,” Brit. Joum. Surg., 32, 1. 






d/sc. . 

^ should J-y s.. . ^ 

°'’'=^Wo„, !*"'<> sav^'”' "■<=«»... . 


ITS 


are a/ J ° f*ere 


^■S.Ed. 


"“ "'orn;::' ">e^. «u, 


Cf-Us 



the 

i^mTC^p'onl 'o flfS'; f *.i 


and 
apace, 
sa/d f 
t/je 


T/j£ 


cap 


it 


of of 


aiin 


S'cons 


^^^cPrj 


^tosse. 


°Per, 


Sanies 


■ist 


it 


V a~f 


■3fion js 
Or 
the 




and 


^Aat 


leak. ’ 


^^PosenZ °^*er " dibs. 


On 


s to 


, n t-ZtTf " 

vS^S’ “ trrr" ri*' 


So 


it 


and. 


^e/o,v, 

are T / ° cPes^''';!’^ /;j/” °^der 

Then 

operado" ■- 

' ■'-“ of , „r- able rr^-this 

Pleura.* 


is 


^°cated7 of tP. 

-41-- ; s: 


front 


P°^t^ior : Oo,r ’ frrrr -o f/,. '*" act. 

'“•» 'W° ''"' pCI* ''"■oaX?" 'a Cf™"-" 

^""ost t„ ,^^°o§---/s Oen-e ple,,.^ P'^tm 


^ibs 


fo f/, 

355 


'Son 

o^urnton -^or. 


a iJJee.-j 


- an,7feura. "^^oar/;-- ca. ,;' 

/. ''ort/c^"/'^ Pfr/ced 

'V Of t/ie :il^-fri-on2,- -t 


ion 
arcp 


fre .Vecj- tPe ®°^ic 

^°"'«yof£.l"-frredf 
^^‘^burgh „ 

°a /d, 


just 
do'v*' 


it 



356 


WALTER MERCER 


has to be remembered that in many eases tiic pulmonary artcr}' dilates 
upward in an aneurysmal fashion and the ductus is hidden, so that in 
such cases the pulmonary artery must be dissected off the ductus and 
retracted downwards. There is often, too, a little pocket of peri- 
cardium overlapping the anterior part of the pulmonary artery end 
of the ductus. This is peeled downwards and carefully prescr\-cd. 
In the dissection and freeing of the ductus there are probably three 
methods in use. At first artery forceps holding a wet pledget of woo! 
were used. Some used an ordinar)' dissector and an aneurj-sm 
needle ; but I believe that forceps modified from a cholecystectomy 
forceps are safer and more easily controlled in this delicate operation. 
Actually we have a whole scries of forceps of different angles and 
different curv'cs up to the extent of a full half circle, all of course 
without any teeth. One can thus dissect carefully the region of the 
ductus by insertion of the forceps and opening them out time after 
time, until gradually the ductus is encircled. There may be difficulties 
because of the periarteritis and fragilitj' of the ductus ; and extreme 
care has to be exercised because of the danger to the ductus behind, 
since it is often very adherent to the bronchus and also because of the 
possibility of perforation of the pulmonary artery, while the recurrent 
laryngeal branch of the vagus nerve has to be carefully preserved 
and avoided. 

The old type of operation simply consisted in ligating the ductus. 
No particular care was taken as to where the ligature was placed, and I 
think in a majority of eases it was put almost in the centre of the ductus, 
that is, between the pulmonary artery and the aorta. Rccanalisation 
took place in some cases, and various reasons are suggested to 
account for this, though I do not know that any arc absolutely certain. 
There is one obvious one : many surgeons will remember that one 
sometimes tied a ligature round the duodenum in olden days when 
a gastroenterostomy was done in what was probably an unsuitable 
case w’^here there was no pyloric stenosis. The duodenum was ligated 
then, and one was rather amazed later to find, by X-ray pictures, 
that the duodenum had recanaliscd. This was thought to be due to a 
bulging of the duodenum over cither side of the ligature with adherence 
of the overflowing margins and canalisation by erosion of the ligature. 
It is supposed that something similar takes place in the case of the 
ligated ductus because in the earlier cases published lo per cent, o 
them recanalised. 

Touroff had this same difficulty and he had cases of recanalisation. 
There are possibly other causes for recanalising, one being that t e 
ligature was tied too loosely, and Mr Hunter at the meeting sai 
that in certain cases there was a thrombus in the ductus and because 
of this the ligature could not be tied tight enough. I am not sure 
that I agree with this statement, Grosse; to \vhom great credit is 
for his pioneer work in this operation, in order to prevent recana isa 
put a double ligature at cither end — at the pulmonary end and at 
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aortic end, and in some cases injected some sclerosing fluid in that 
part of the ductus between the two ligatures. That evidently was not 
quite successful so he went a stage further, and in later cases used a 
cellophane strip round the ligatures. The idea of the cellophane is 
that it produces considerable reaction in the tissues and later, conse- 
quently, fibrosis of the encircled ductus. 

Touroff has recently suggested a new method of dissecting the ductus. 
It makes the dissection easier and recanalisation less likely. He encircles 
the ductus not by dissecting round the ductus itself but by dissecting 
round the posterior aspect of the aorta, just adjacent to the ductus. 
The aorta is a strong arterj' and one is unlikely to do any damage to 
it. Touroff makes an incision in the sub-adventitial layer of the aorta 
above the recurrent larymgeal nerve, and burrows in this line of cleavage 
just on the aortic side of the junction of aorta and duct. A similar 
incision is made in the subadventitial layer of the aorta, proximal to 
the entrance of the ductus. Burrowing is continued from that side 
until a continuous passage is made round the posterior aspect. The 
whole dissection is in this way done behind the aorta and certain very 
obvious advantages accrue. 

(1) There is much less danger and there is less likelihood of any 
damage to the patent ductus or the recurrent laryngeal nerve. 

(2) It is much easier. It is in fact similar to a periarterial 
sympathectomy. 

(3) There are obvious advantages in tying the ductus at the aortic 
end. First of all I referred to the possibility of the overflow of the 
ductus on either side of the ligature where the Uvo overflowing parts 
come together, adhere, and later recanalise. That is possible in a fragile, 
thin-walled ductus, but if one of the overflowing ends is the aorta, it 
is not so likely that after adherence beUveen the ductus and the thick- 
walled aorta canalisation will result. A further advantage is that at 
the aortic end the ductus is very much firmer ; there is more tissue 
in it and more muscle ; indeed it is more like an artery, whereas 
at the pulmonary end it is more venous in type. You get further 
advantages when you have the adventitial layer closed in your ligature 
as well as the ductus in that there is more tissue to resist the cutting 
effect of the ligature. 

For all these reasons we have tried, so far as we can, to make 
dissections in the subadventitial layer of the arterial wall, but at any 
rate always as near the aortic end as possible before applying the 
ligatures. A ligature of braided silk has been used and usually two 
separate ligatures are applied. The most recent method suggested by 
American surgeons is ligation of the ductus at either end and division 
between the ligatures. Tudor Edwards said he had actually done 
this, but only after haemorrhage had occurred and he had been quick 
enough to get on forceps. 

In some cases the ductus is very short — ^in fact, in some cases it is 
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more a symbiosis of the nature of a fistula and in such cases division 
would not be possible. Tlie reasonable method would then appear to 
be to apply a ligature of braided silk near the aortic end and put 
cellophane round the ligatures to produce the necessary reaction to 
fibrose the ductus itself. 

There is a marked difference in the blood pressure before the 
ligature is applied. Since there are muscle fibres in the ductus itself 
the mechanical interference of the operation produces a certain 
amount of contraction and you get the ductus a little closed because of 
this. \\Ten the ligature is applied, the effect on blood pressure is 
immediate and dramatic. A pressure of 150/50 becomes 124/84 as in 
my first case, and frequently the diastolic pressure continues to rise 
for the first twenty-four hours. One to two gm. of sulphonamide is 
sprinkled over the mediastinum and the chest is closed in the usual 
manner. The operation takes rather less than one hour and the 
utmost gentleness is required as well as considerable patience to 
overcome the desire to hurry. 

The histories of our cases show a continued effect on the pressure 
over a considerable period — indeed in all when last seen. 

The possible difficulties at operation are those of exposure and 
freeing of the ductus, puncture of the pericardial sac, the complicating 
presence of troublesome glands in the arch of the aorta and, of course, 
always the possibility of damage to the ductus itself with serious 
hemorrhage. 

Complications that may arise later are hemorrhage, though this 
would be very unusual ; sepsis, which occurred seven daj^ later in 
one case where the child had a high fever and was ver}’’ ill. Fluid 
was aspirated from both sides of the chest and curiously enough was 
sterile. Penicillin, however, was given and the child recovered after 
some weeks of illness. The sepsis was not located. A third complication 
is continuing collapse of the lung which does not inflate properly 
after the operation, even although through an intratracheal tube 
inflation has been attempted at the end of the operation. 

Cases have been reported by some writers, where the ductus has 
not been identified, where there has been an incomplete occlusion, 
where there has been hmmorrhage by erosion of ligature, and sometimes 


injury to the laryngeal nerve. 

Post-operative treatment is most important though generally on 
lines of commonsense, but time does not permit of its discussion. 

In the small series of cases that I personally have been responsible 
for, there was only one case of infection with subacute bacteria 
endocarditis, and this one, though somewhat more difficult at operation 
from the presence of adhesions and some fibrosis in the mediastinum, 
gave us at no time after the operation any anxiety. The ligation in / 
and other infected cases is followed by most dramatic effects, since m 
a matter of minutes the blood stream is free of organisms, and tie 


temperature is normal within a very short time. 
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TUBERCULOSIS UNDER A NATIONAL 
HEALTH SERVICE • 

L A General Review 


J. S. WESTWATER. M.D.. D.P.H., 
Medical Officer, Department of Health for Scotland 


Introduction. — In February 1944 the Government issued its White 
Paper on “ A National Health Service,” ^ proposing a replanning of 
the practitioner, hospital and consultant services with the aim that 
every citizen should be assured of a comprehensive scr\dcc of care, 
advice and trcatvieut in matters of personal health. Hitherto the 
prevention and treatment of tuberculosis has been a function of the 
public health scr\’ices administered by local authorities and now it is 
proposed to divorce the clinical part of tuberculosis schemes from 
direct local authority administration and marry it to the hospital and 
consultant services. 

To discuss this first point, namely, whether the clinical tuberculosis 
service is a personal health service, it is important to sketch briefly 
some of the fundamentals of the subject, in particular, those aspects 
and factors which, though not part of the clinical service, have important 
influences on the disease. 

Tuberculosis is an infectious disease distinguished by the endemic 
and widespread nature of the infection and the chronicity of the disease 
in most cases. These features make its epidemiological control a long* 
term problem in the individual, the family and the population at large. 
Thus the tuberculosis clinician has to be also an epidemiologist. 

In prevention, there is the direct approach of attempting to control 
the infection and the indirect approach of raising the standards of 
environment and of individual resistance. 

The control of infection has the two aspects — bovine and human 
infection. The control and elimination of bovine infection does iwt 
lie with the clinical tuberculosis service ; the control of human infection 


does. 

The environmental factors arc of fundamental importance, so niu 
so that tuberculosis can be used as a social index by which tlie stancta 
of living of a population can be measured. In Scotland, the niorta 1 y 
from tuberculosis has been falling since 1870, and no doubt the princip* 
factors in bringing about this fall have been the improved housmoJ 
improved nutrition, and improved working conditions of the 
The tuberculosis service appeared late on the scene. lu 
Robert Phillip set up the pioneer scheme in Edinburgh, but de\e 
* Presented at a meeting of the Tuberculosis Society of Scotland, held in GlaSo 


on 1 6th January 1946. 
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important feature. Administratively, reliabilitation is regarded as 
having two aspects — medical and industrial. In tuberculosis the 
general policy of rehabilitation in two phases, one succeeding the 
other — medical followed by industrial — does not apply. The medical 
interest must continue into the phase of industrial rehabilitation, and 
vocational training for the tuberculous is a joint undertaking for 
medicine and industry, c.g. there is no point in the medical interests 
embarking on the training of a patient in a new vocation if industry 
has no job to offer at the end of it. 

In considering the future organisation of the purely medical or 
clinical side of the care of the tuberculous, it is necessary !)efore 
passing to detailed discussion of the service to emphasise that tuber- 
culosis is an exceptional disease in that any reformed clinical sendee 
will not be complete unless it has definite and secure links with the 
other important features of prevention and treatment. These links 
are to the agencies of social environment (such as the local authority 
in regard to housing, hygiene and health propaganda), to the national 
insurance scheme in relation to financial security whilst the patient is 
incapacitated, to the rehabilitation schemes of industry in restoring 
the patient a livelihood, to the education interest in providing for the 
long-term child or adolescent patient a course of education as good, 
if not better, than would have been available in health. Sound 
education is essential as a wage-earning weapon to offset physical 
disability resulting from the disease. 

Finally, no tuberculosis service would be complete without provision 
for laboratory services, research and medical education. 

Present Administrative Structure of the Tuberculosis 
Service. — Tuberculosis schemes in Scotland arc administered by the 
major local authorities — thirty-one counties and twenty-four large 
burghs. Tuberculosis is dealt with as an infectious disease under the 
powers conferred by the Public Health (Scotland) Act, 1897. It is 
considered that, apart from after-care, the local authorities in Scotland 
have adequate powers under the 1897 Act to administer a comprehensive 
scheme of prevention and treatment. Some of the authorities have 
combined for public health administration and administer their 
tuberculosis schemes as part of the joint public health arrangements 
(s.g. Aberdeen County and City with Kincardine County ; Inverness 
County and Burgh ; Renfrew County and Port Glasgow). Others 
have formed joint boards for the institutional treatment of tuberculosis, 
c.g. the joint boards of the Lochmaben Sanatorium for Dumfries an 
Galloway, and of the East Fortune Sanatorium for the . Lothian an 


Border Counties. 

The tuberculosis schemes as administered by the local authorities 
combine the essentially personal clinical service with the other 
such as notification, bacteriological examinations, 
housing, propaganda, etc. Defining the clinical service as ^ ^ 

one does not necessarily warrant its administrative inclusion 
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new scheme for a comprehensive hospital and consultant service 
unless it can be shown that the proposed new administrati%’-e structure 
would increase efficiency and benefit the patient and the community. 

Criticism of Present Tuberculosis Schemes 

More than one critical examination of existing schemes has been 
made in recent years, in particular, reports by Lissant Cox,* the Joint 
Tuberculosis Council,® and Medical Planning Research,® 

(i) Too Many and Too Small Administrative Units . — The first 
point of criticism is that the local authorities are mostly too small to 
carr\' an efficient and comprehensive service to meet modem standards 
and that, with few exceptions, they have not used their powers to 
combine into units of adequate size. Only the larger authorities have 
been able to keep pace with modern developments and there has 
resulted an uneven progress throughout the country such that now 
the quality of the ser\'ice is variable between one area and another. 
The service is hampered by the fact that any development has to be 
interpreted to a' multiplicity of lay authorities before progress can be 
made. 

The Joint Tuberculosis Council consider that the minimum 
administrative unit should deal with a population of 250,000. The 
fundamental criteria for an administrative unit must be the capacity 
to carry a sufficient quota of whole-time specialist personnel, a sufficient 
and balanced quota of hospital and sanatorium accommodation, 
together with adequately equipped clinics. 

Scotland suffers more than England from a multiplicity of small 
local health authorities. Apply the minimum standard of 250,000 to 
Scotland, only four existing administrations qualify — Lanark County, 
the Aberdeen Regional Scheme, Glasgow and Edinburgh. Lissant 
Cox suggested that for Scotland a regional system of administration 
was necessary. The Committee on Scottish Health Services had 
earlier advocated regional arrangements of institutional treatment 
and the claim that dispensary work should be associated with the 
institutional side leads to the ^^ffiite Paper proposals. 

During the war the Emergency Hospital Sendee in Scotland has 
operated on a regional basis and the grouping of populations has been 
as follows ; — 


Northern Region 226,500 

North-Eastern Region 45s'400 

Eastern Region [ 684!soo 

South-Eastern Region 802,900 

Western Region ‘ 2,84ti200 


There is general agreement that regional arrangements of the. 
hospital services in Scotland are desirable. Assuming the country were 
divided according to the wartime grouping of the Emergency Medical 
Service, each region, apart from the North, would make up more, than 
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one minimum aclminislrntive unit. The Northern Region illustrates 
the geographical difficulties of planning a medical service. .Ad- 
ministrative arrangements which may he ideal and also practicable 
in a populous area may require modification in a sparsely-populated 
area. 

If 250,000 is a minimum, is there an optimum ? The Joint 
Tuberculosis Council suggest that a population of one million is 
desirable for a really comprehensive scn,’ice. The regional groupings 
in Scotland arc uneven. Half the population is to be found in the west 
and in that region there would be .scope for sub-regions and units 
convenient to accustomed centres of populations. In the other regions 
there might be advantages in affiliation between one region and 
another for certain purposes. 

(2) The second point of criticism is that the tuberculosis service 
has been divorced too long front general medicine. The Joint Tuber- 
culosis Council state that tuberculosis work is mainly clinical and 
must not be divorced from the other branches of clinical medicine. 
The Council state “ Hence, it is vital that the tuberculosis service 
be a part of the hospital plan and not in any sense an ‘ attached ' 
service.” This seems to leave no doubt that it is the considered 
opinion of the Council that the tuberculosis service should go in with 
the new hospital schemes. The Council also state that ” a satisfactory 
standard of work will not be adiieved in all areas until Tuberculosis 
Officers arc able to take their place alongside consultants in other 
branches of medicine.” 

(3) Even within the service itself there is a division of clinical 
interest. On the one hand, there is the tuberculosis officer and 
tuberculosis nurse associated with the dispensary work and domiciliary 
treatment and, on the other hand, the hospital and sanatorium 
physician and nurse associated with the institutional treatment. The 
tuberculosis officer as a rule (there arc exceptions) takes no part m 
the institutional work and, in the smaller authorities in Scotland, • 
commonly combines his work with other Public Health duties, hi 
the natural course of events the experienced tuberculosis officer may 
be lost to the subject if he chooses promotion in the field of public 
health. On the institutional side the experienced clinician has the 
opportunity of remaining associated with the subject although he m<i) 
have added to his functions a certain amount of hospital administration. 

On this dichotomy of medical work, the Joint Tuberculosis Counci 
pronounce that “ the tuberculosis service is essentially one m v ^ 
team work is indispensable. The clinic, the institution and the a e 
care service must function as an entity.” At present the tubercu 
patient passes through the hands of two experts in tuberculosis, 
tuberculosis officer then the sanatorium physician, and nna > 
tuberculosis officer once again. Would it be fair to say t 
tuberculosis officer has full knowledge of the social 
the case, but his clinical knowledge of the patient has to be, to a » 
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extent, second-hand, derived from the sanatorium physician, and the 
sanatorium physician has first-hand knowledge of the patient’s clinical 
state and second-hand knowledge of the social conditions ? With a 
unified clinical service this “ compartmentalism ” could be removed 
and the tuberculous patient would throughout be guided by one 
medical consultant or medical unit knowledgeable in both the social 
and clinical aspects of his case. The tuberculosis physician requires 
to be knowledgeable in chest conditions other than tuberculosis in 
order to exercise the functions of differential diagnosis and it is a point 
for discussion whether he should not also undertake the treatment of 
long-term cases of chest disease other than pulmonary tuberculosis. 

(4) There is also a divided interest in mirsing. On the one 
hand, attached to the dispensary and domiciliary side, is a highly 
specialised staff of health visitors, tuberculosis nurses, or in rural areas, 
district nurses, who have had special instruction in tuberculosis. 
Broadly, the domiciliary and dispensary work is carried out by senior 
nurses who have had a general training before specialising in their 
work. On the institutional side,' the sanatoria and tuberculosis 
hospitals have hitherto been outside the field of nursing training, 
except in the case of the fever hospitals recognised as training schools 
in which the nurse has had the opportunity of graduating into State- 
registered nursing. Otherwise tuberculosis nursing has tended to be 
a blind alley unless for the larger sanatoria which have undertaken 
training for the certificate of the Tuberculosis Association. The 
tuberculous patient requires a high degree of nursing care and there 
is no doubt that under modern conditions, training in tuberculosis 
nursing would be of value to any nurse hoping to graduate in the 
profession. There is much concern at the present time that attention 
should be given to the social conditions of a patient, so much so that 
a new subject has been created (or is it an old one under a new label ?) 
called “ Social Medicine." One cannot imagine a better exercise in 
social medicine than the study and care of a tuberculous patient. 

What is to be the future of tuberculosis nursing ? Is it to become 
part of general training or a post-graduate speciality for the general 
trained nurse ? A scheme of training for the assistant nurse is 
proposed which would be made up of the nursing of the chronic sick 
and the tuberculous. If this is to be the only career a nurse entering 
a tuberculosis institution is to have, it may mean that, for the future, 
institutional work in tuberculosis is to continue at least as a by-way 
of nursing, if not the blind alley it was previously. 

(5) -DisJiensaT-ies.—lt is proposed in the W^hite Paper that, for the 
future, tuberculosis dispensaries sjiould be associated with a general 
hospital and preferably situated in the hospital. This would facilitate 
its use as a centre for the differential diagnosis of chest diseases 
generally. The Joint Tuberculosis Council suggested that in addition 
to such main dispensaries with facilities for full investigation there 
should be smaller consultation centres on the periphery' of an area. 
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There should be strategic placing of peripheral centres to serve as 
“ filling stations ” for cases of artificial pneumothorax. 

(6) Institutional Treatment. — There is no doubt that the most 
urgent need of the tuberculosis service is a sufficient quota of 
institutional beds to treat adequately patients already known to be 
suffering from the disease. 

{a) Number of Beds Required. — The first point to achieve is an 
adequate number of l)eds. It is appreciated this is going to hinge 
largely on the recruitment of nursing staff but it is necessary to state 
requirements. It has been usual to estimate needs on the ratio of 
one bed per annual death. The Joint Tuberculosis Council now 
propose for the country as a whole an absolute minimum ratio of 3 
beds to 2 deaths per annum. In Scotland there arc already in use 
6000 beds representing a ratio of 3 to 2, and with shocking waiting lists 
there is no doubt it would require a ratio of 2 to l to meet the problem 
and it is this ratio the Scottish Hospital Surveyors propose.^^ It 
might be argued that the war-time increase is likely to fall ; but on the 
other hand with the increasing use of modern methods of ascertainment 
such as mass radiography, the demand for accommodation will 
probably continue on the ratio suggested. Where intensive pro- 
grammes of case finding are undertaken, e.g. Detroit, the authorities 
find a ratio of 2 to 1 necessary. Indeed, Chadwick and Popc,^ in dis- 
cussing the ideal tuberculosis scheme, calculate that the ratio should 
be zli beds per annual death on the assumption that there is in any 
community 10 cases per annual death, and of this number 25 per cent, 
at a time need institutional care. 

Scotland is now faced with a critical situtation in that the country 
has been left a sad legacy of war in the spread of tuberculosis. 
Important preventive factors such as housing may take time to 
operate. As a short-term policy of prevention the provision of adequate 
institutional accommodation is the biggest contribution that could be 
made. 

(b) Types of Institutions. — Before discussing the main problem 
the treatment of the pulmonary case — consideration has to be given 
to the institutional care of other types : — 

(i) Non-Pnhnonary Tuberculosis. — The bone and joint group 
require orthopaedic attention. Should such cases be treated la 
orthopaedic hospitals by orthopaedic surgeons ? If so, should the 
tuberculosis officer be associated as a consultant to such hospitals? 
Alternatively, should the cases be treated in sanatoria with the 
orthopaedic surgeon visiting in the capacity of a consultant ? Hovel- 
ing in no-man’s-land there is the combined case with an open lung 
lesion. It has not been suggested that such cases should be trea e 
in the orthopaedic hospitals. Treatment on sanatorium lines is 
necessary. It has been proposed that there might be special institu 



TUBERCULOSIS UNDER A NATIONAL HEALTH SERVICE 367 

tions set up for such cases on neutral ground as it were, between the 
orthopaedic and sanatorium camps, but probably this would mean 
over-centralisation. A sanatorium is probably the best place for such 
cases. 

The genito-urinary cases merit the attention of a specialist surgeon. 
Should such cases be treated in ordinary sanatoria with a surgeon 
as a visiting specialist or centralised in selected hospitals or sanatoria 
as far as possible ? 

(ii) Lupus . — Although relatively small in number the lupus 
patients must not be forgotten in the replanning of the tuberculosis 
service. This form of the disease requires the provision of special 
centres for treatment. It is a curable disease with early diagnosis 
and persistent treatment. In Scotland there are two special centres 
providing Finsen-Lomholt treatment — ^in Edinburgh and in Glasgow. 
Dr Robert Aitken,- the physician in charge of the Edinburgh Centre, 
discussing this problem, suggests that in each region of Scotland there 
should be a centre properly equipped and associated with a teaching 
hospital. The centre should have beds available so that patients 
from some distance may have the opportunity of intensive courses of 
treatment. Lupus patients are not always well received by other 
patients and would probably be better in small auxiliary units and 
not mixed with others. 

(iii) Childhood Tubtradosis . — ^Facilities for the observation and 
treatment of children have to be considered. The investigation of 
childhood tuberculosis might with advantage be associated with 
children’s hospitals. The cases that require treatment can either be 
treated in sanatoria or in special convalescent institutions. Is it 
undesirable that such children should be treated in sanatoria and 
should special arrangements be made foi* them ? 

(iv) Pulmonary Tuberculosis . — Coming to the main problem — 
pulmonary tuberculosis — apart from not having enough beds, another 
point to consider is the nature of the institutions required. 

At present only the larger authorities, those who have combined 
and the voluntary agencies, provide ad hoc sanatoria of a size capable of 
providing the full range of treatment modem conditions require. In 
Scotland there are twenty-one institutions or units with over 100 beds, 
ten with 50 to 99 beds, and fifty-four with under 50 beds, making a 
total of eighty-five institutions providing 6500 beds (500 are without 
staff). 

It is usually considered that a sanatorium should have at least 
100 beds and possibly not more than 300" The large proportion of 
small institutions in Scotland reflects the origins of the service in 
that the local authorities used the hospital resources available to them 
in the early days, namely, the fever hospitals. Although it may not be 
possible under modern conditions to provide a full range of treatment 
in the small institution, it does not follow that it cannot seiv^e a useful 
function in the general scheme. Lissant Cox considers there is 
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nothing Avrong in having a proportion of small institutions if they arc 
staffed by the tuberculosis team and affiliated to the other institutions 
in the scheme. 

A war-time development has been that certain of the larger 
sanatoria were selected for expansion into large general hospitals to 
serve the emergency hospital needs. Their situation had strategic 
value, and, in addition, it is a compliment to their equipment that 
they were capable of this development. Now these institutions 
present themselves in the " demob.” suit of a large hospital of 800 
beds or more. Would they make sanatoria in this form ? In addition, 
the Department of Health for Scotland erected in the countr\- areas 
large emergency hospitals and in some of these hospitals there are 
now tuberculosis units operating similar to the nests of tuberculosis 
beds which have continued to function in the expanded sanatoria just 
mentioned. If a proper quota of beds is to be established quickly, it 
will be necessary to decide how far the institutional treatment of 
tuberculosis can be met by using part at least of the expanded hospital 
resources left over from the Emergency Medical Service. Hospital 
surveys have been carried out which give a complete picture and 
offer suggestions on the fitting together of a post-war mosaic of 
hospital services in each region. It will be necessary to consider 
certain features if efficiency in planning the institutional facilities for 
tuberculosis is to be achieved. 


The first point is that the tuberculosis officer or physician should 
have under his charge in a general liospital beds for observation and 
investigation, together, possibly, with a number for initial admission. 
Location in a general hospital will facilitate his having full resources 
for the investigation of his cases and be convenient to his other ivork. 
Secondly, in the countr)' areas, the large hospitals, either the expanded 
sanatoria or the ad hoc emergency hospitals of the Department of 
Health, may be set up to function as ” country general hospitals. 
Should tuberculosis units be incorporated in such country general 
hospitals ? If so, should they be hospital units or sanatorium units ? 
It is doubtful if the atmosphere of a large general hospital, even m 
country surroundings, is likely to lend itself to sanatorium treatment 
in its proper sense. Hospital units might be set up in the country 


general hospitals and linked to existing sanatoria in the same area. 
Patients would have their period of bed rest in the hospital unit an 
then, when ambulant, would graduate to the associated sanatorium 
still under the same medical supervision if the senior tuberculosis 
physician were attached to both institutions. This two-phase system 


which has been carried out in Ayrshire has certain advantages. 

All patients in the hospital unit are in the same stages of treatment^ 
and ward management is easier. In the sanatorium the majority 0 
the patients are in a phase of treatment where they are able to a 
full advantage of the special facilities and amenities provided. Prop^^ 
sanatorium care embodying the first stages of the patient'' s rehabihtatton 
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is no easy matter. It is a specialised task probably better attempted 
in the ad hoc sanatorium than in the confines of a large general 
hospital. Houghton,® in a discussion on rehabilitation, has made the 
following comment on the difficulties of sanatorium care ; — 

“ There is in the dictionary' a word . . . even uglier than ‘ re- 
habilitation.’ That word is ‘ hospitalization,’ by which is meant . . . 
the state of affairs supervening when an individual has been segregated 
in a santorium for many months or in some cases even years, cut off 
from normal contacts, encouraged to be immobilized and to refrain 
from activity during which time he is waited on hand and foot and 
serious personal effort has to be discouraged. The result so often is 
that the individual loses initiative and confidence and any real capacity 
for work. . . . Those of us who work in sanatoria were threatened 
. . . with another form ... to fill in at the end of sanatorium 
treatment, stating just what the patient is capable of undertaking in the 
form of work. How unfortunate it would be if we were to fill in that 
form something like this : ‘ This man has been in the sanatorium so 
many months or years. He has occupied his time strolling around 
the sanatorium grounds. He was persuaded to do a little knitting. 
He has made some leather bags to keep him in cigarettes and he 
plays a very nice game of snooker.' ... I think it would be felt to 
be useless to bring such an individual to a machine or even to introduce 
him to a moderately well-paid job, because he would have lost his 
initiative for work. . . . 

“ I believe the secret of rehabilitation is controlled initiative, but 
I am afraid so often both these factors, control and initiative, are 
missing.” 

(v) Thoracic Stirgcry. — It is the view of the thoracic surgeons " 
that their speciality should combine the surgery of pulmonary tuber- 
culosis with that of other chest conditions, and that thoracic units 
should be established in association with teaching centres. It is 
economical in personnel and equipment for a thoracic unit to treat 
non-tuberculous as well as tuberculous chest conditions and to serve 
areas larger than the administrative tuberculosis unit. As regards 
pulmonary tuberculosis, what should the division of labour be betiveen 
the thoracic surgeon and the tuberculosis pliysician ? Probably major 
surgery’ should be done at a thoracic unit and minor surgery' carried 
out at the individual hospital or sanatorium. In planning thoracic 
units, it will be important to determine what should be the optimum 
stay' of a patient after a major operation, bearing in mind the duration' 
of the special after-care which is necessary. 

(vi) Pleurisy Units. To assist local authorities in institutional 
treatment the Department of Health have instituted as an emergency 
arrangement pleurisy units which have been operated on the same 
lines as the Ayrshire Scheme of a hospital phase for investigation and 
bed rest followed by a convalescent phase in an auxiliary' hospital 
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for treatment on sanatorium lines. Should such units be projected in 
the new service ? 

Medical Educaiioa . — Heaf and Williams •’’’ for the Tuberculosis 
Educational Institute have stressed the need for tuberculosis to be 
given greater attention in undergraduate instruction, proposing that 
there should be associated with each teaching hospital a tuberculosis 
dispensary and that there should be tuberculosis beds, both pulmonary 
and non-pulmonary, in one or more of the hospitals constituting the 
teaching centre, provided there is a chest physician or orthopaedic 
surgeon in charge. The Institute suggest that tuberculosis physicians 
should be appointed to medical schools and that students should be 
attached to the main dispensaries as clinical clerks. In addition 
students should receive instruction at a sanatorium including facilities 
for a period of residence so that a proper understanding of sanatorium 
care can be acquired. 

COXCLUSIOX. — Having discussed the various features of the 
clinical tuberculosis service planned for incorporation in the hospital 
services, one comes back to the point that in any new administration 
there must be proper association with the other agencies of prevention 
and treatment. Certain functions, it seems, will still rest with the 
local health authority, such as notification, disinfection, housing, and 
health propaganda. Efficient co-operation between the new clinical 
service and local health authority will be essential. 
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TUBERCULOSIS UNDER A NATIONAL HEALTH SERVICE 

II. With Special Reference to Rural Areas 

By CHRISTOPHER CLAYSON 
Physician Superintendent, Dumfries and Galloway Sanatorium 

Introduction. — Dr Westwater has discussed the problems of tuber- 
culosis under a national health service with the great advantage of one 
privileged to have a general view of the whole tuberculosis service in 
Scotland. I am tyriting as one primarily interested in the organisation 
of the tuberculosis service in a wide country district. 

There can be little doubt that in past years Sir Robert Philip’s 
scheme for the control and eradication of tuberculosis was more fitted 
for the needs of big cities, and the application of the same fundamental 
principles to rural areas was surprisingly difficult. But given legislative 
approval of certain general indications in the White Paper on a 
National Health Service (1944), there seems little reason why rural 
areas should not have just as efficient tuberculosis services as the 
large towns. 

The Size of the Administrative Unit.— It seems that there 
will be two types of administrative unit : one which is large enough 
to run a complete scheme on its own, and the other which is not. The 
population of the former has been variously estimated from 500,000 
to 2,000,000, though it is interesting to note that the Medical Officer 
of Health of no less a city than Manchester (770,000) has doubts as 
to -whether it is large enough to run an economic and efficient tuber- 
culosis service, good though its present service is. The minimum 
population of the smaller scheme has been suggested at 250,000 by 
the Joint Tuberculosis Council, and in such schemes a liaison will 
be needed with the thoracic unit of a very large centre, and with whatever 
rehabilitation scheme such a centre may develop. 

It is clear that this population figure of 250,000 cannot possibly 
apply to Scotland without imposing absurd travelling distances on 
tuberculosis physicians and nurses. In the south-western sub-region 
for instance, 2,500 square miles would represent an area larger than 
one visiting phj^sician could efficiently cover. Nevertheless with a 
population approximately 150,000, I am satisfied that all the essential 
criteria of an efficient serx'ice could be met given the liaison with the 
regional centre. 

But in the Highlands and Islands the problem is much more 
formidable. The population concerned (226,500) is only half as much 
again as in the south-western sub-region, but the area to be covered 
is between four and five times as great. It is clear therefore that great 
flexibility will be necessary in devising the schemes for the tuberculosis 
service in country' districts. 
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But whilst in the Highlands the desired scheme will be prepared 
at the regional level, provisions for other areas having somewhat 
similar problems can best be made at sub-regional levels. Each 
sub-region should have a large measure of autonomy in preparing 
its own scheme if the rural tuberculosis scr\'icc is at last going to come 
into its own. 


It must be admitted, however, that some form of central control 
may be needed to ensure certain minimum standards. In the past 
it has been found that the annual tuberculosis expenditure ratio per 
looo population in one authority might be five times what it was in 
another. The discrepancy between these figures is unduly wide and 
has in most instances operated against the efficienc)' of the rural 
tuberculosis services. 

The Standard needed for Beds. — It is unnecessary to discuss 
at any great length the number of beds needed for the tuberculosis 
service in country districts. In his general statement Westwater has 
recorded the standards variously suggested, and since they are related 
to the annual number of deaths the figures will closely follow the 
requirements in both urban and rural areas. 

Nevertheless it is somewhat surprising that the Joint Tuberculosis 
Council (1944) should consider that 3 beds per 2 annual deaths is a 
suitable minimum figure. Scotland already has found this number 
inadequate. It may further be doubted whether the Scottish Hospital 
Sun-eyors’ (1945) figure of 2 beds per annual death is enough. 
Dumfries and Galloway had this number of beds in use for some 
years before the nursing shortage led to the closure of part of the 
hospital, and it was never possible to overtake the waiting list. The 
Report on Post-War Hospital RcqnirevHnts for Dumfries and 
Galloway (1945) took these facts into consideration and stated that 
200 institutional beds AVere needed for all forms of tuberculosis, equal 
to 2 - 1 - beds per annual death. This figure was based on the number 
of patients treated, the average size of the waiting list and on an 
estimate of the probable number of pulmonary cases which would 
in the future be discovered by mass radiography. The figure arrived 
at agrees with that adopted after a different type of calculation by 


Chadwick and Pope (1942). 

The Scope of the Country Service. — ^The consideration of 
future developments in the tuberculosis servdee is based on ^ 
statement in the White Paper that the new Hospital Authority wi 
be charged not only with the sanatorium but with dispensary Avor^ 
as well. Where a Health Authority is so large that it does not nee 
to combine with another to form a hospital board no great change is 
necessarily involved. But in smaller authorities and especia y 
country districts interesting new developments are opened up. 

In most countrj>^ districts there are no tuberculosis dispensaries ^ 
such. In some areas the sanatorium attempts to overtake the func ion 
of the dispensary. Thus in Dumfries and Galloway 
active out-patient department has been developed along t e u 
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dispensary lines. The department is a receiving house and a centre 
for diagnosis, where patients recommended by their own doctors 
through the medical officers of health of the combining authorities, 
attend for examination. It is a clearing-house whence patients are 
either admitted to the sanatorium or, as a recent development to meet 
the needs of difficult times, to a small peripheral (infectious diseases) 
hospital under the control of the appropriate medical officer of health. 
Where diagnosis is incomplete the department is also a centre for 
continued observation ; and in co-operation with the medical officers 
of health of the combining authorities, it is a centre for contact 
examination. It is also a centre for follow up of discharged cases 
and for active curative treatment. In other words the sanatorium is 
in a very real sense a dispensary as well and fulfils most of the functions 
described by the originator of the dispensary movement. But under 
present-day methods it is not a centre for domiciliary supervision or 
care work. 

To what extent country sanatoria in general work along these 
lines is uncertain. Some appear to adopt a similar practice whilst 
others purposely avoid doing so in order to concentrate their full 
resources on their institutional functions. But in either case there 
still remains the division of clinical interest between the sanatorium 
physician and the tuberculosis officer which was commented on by 
Westwater above. This partition goes deeper in many country 
districts than it does in the larger authorities since most country 
health authorities do not employ a full-time tuberculosis officer. The 
division of clinical interest therefore is between the sanatorium 
physician and the medical officer of health, and owing to the wide 
responsibilities of the latter, the arrangement may be a more justifiable 
target for criticism in the country than in big towns. 

The New Hospital Authority. — In the new health service it 
seems that this dichotomy will be avoided by grouping the hospital 
and out-patient clinic services under one administration. It is here 
that flexibility of arrangement is needed in different parts of the 
country in order that each region and sub-region can most effectively 
serve its area. In general, however, this unified service should be 
placed in charge of the tuberculosis physician based on the sanatorium 
(or on the principal tuberculosis institution if there are more than 
one) serving the area. The physician would be ultimately responsible 
for the welfare of the tuberculosis subject throughout his district. 
But he would have to assist him one or more out-patient (dispensarj^) 
tuberculosis physicians according to the size of his area. So far as 
practicable the Joint Tuberculosis Council recommendation that this 
type of practitioner be of consultant status, should be fulfilled. 

The Sanatorium. On this basis, the relationship of the tuber- 
culosis physician to the out-patient physician requires clarification. 
The recommendation in the White Paper that the dispensary physician 
should have " charge of and direct access to sanatorium beds ” is 
not necessarily the best way of achieving the object in view, namely, 
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an efficient tuberculosis service. In a small ser%'ice divided control of 
the sanatorium could arise which would be undesirable. The Joint 
Tuberculosis Council (1944) comments as follows on the proposal: 
" It would not be in the interests of adequate institutional treatment 
of patients that existing sanatorium beds should be divided among 
the visiting tuberculosis officers as proposed in the White Paper.” 

The Joint Tuberculosis Council proposes as an alternative arrange- 
ment that the tuberculosis officer should have beds under his direct 
control, preferably in a general hospital, for the diagnosis and assessment 
of his eases. After complete assessment the patient could be dis- 
charged home or admitted to the sanatorium as required. Clearly he 
could not remain any longer in the general hospital than absolutely 
necessary. On the whole this proposal cannot be regarded as entirely 


satisfactor}’. 

Neither of these suggestions seems quite to solve the problems of 
the country tuberculosis service, but the former, suitably modified to 
meet the objections of the Joint Tuberculosis Council, would seem to 
be the more promising. 

The sanatorium superintendent, who as senior physician would be 
the head of the service, would have such resident assistants as the 
size of the institution requires and such out-patient (non-resident) 
assistants as the population and size of the area require. The latter 
would spend the greater part of their time in domiciliary and clinic 
work, each in his own sub-area, but some of their time would be 
devoted to visiting the sanatorium for the diagnosis and assessment of 
their cases. Whilst attending the sanatorium their access to beds 
would be free, but ultimate control would remain vested in the 
sanatorium physician to whom the assistants, resident and non-resident, 
W'ould alike be responsible. In this way divided control would be 
avoided. 

The Dispensary. — The development of out-patient work in a 
country tuberculosis service may take place either at tlie sanatorium 
of at the general hospital for the area, 1 have referred above to the 
fact that in Dumfries and Galloway this process has hitherto taken 
place in the sanatorium. But the Report on Post-Mar Hospital 
Requirements in Dumfries and Galloway recommends the establish- 
ment at the general hospital ” of an out-patient clinic dealing wit 
tuberculosis and allied conditions under the charge of the tuberculosis 
physician, replacing the out-patient clinic held at the sanatorium. 
This is in line with modern developments, and in any area an assistant 
physician might be given responsibility for the work provided he were 


of specialist status. 

Peripheral Clinics. — Quite apart from the central dispensar} 
work, a wide rural area will require a suitable number of perip lera 
clinics. In a unified clinical service these small dispensaries wou ^ 
remain part of the ultimate responsibility of the tuberculosis P 
but would be placed in the direct charge of the out-patient p ysmi 
of the area. 
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Doimiciliarv Visitation and Consultation. — The out-patient 
physician will normally be responsible for domiciliary supervision of 
patients in co-operation with the family practitioner. In the forth- 
coming health service domiciliary specialist consultations will be 
provided, but wherever possible should' be delegated to the out-patient 
physician. 

The Division of Responsibility between the Hospital 
Authority and the Local Authority. — ^Where a number of 
health authorities continue to form a joint board there inevitably arises 
a division of functions between the hospital service and the medical 
officers of health. This cleavage must occur somewhere and, short of 
obliterating local authorit}' boundaries, seems inevitable. But there 
may be much differences of opinion as to where the functions of a 
joint service should end and those of a medical officer of health should 
begin. Following the indications of the 'Vffiite Paper the allotting 
of dispensary and clinic services to the hospital authority will limit the 
functions of the medical officer of health in the new tuberculosis 
scheme. It seems that the future Hospital Authority dealing with 
tuberculosis would be responsible for (i) sanatorium treatment, 

(2) dispensary practice, either at the sanatorium or at the related 
general hospital, and at the peripheral clinics where these exist, 

(3) care work at home for the family unit, including medical aspects 
of the financial allowances scheme. The Medical Officer of Health 
of the Local Authority would retain control of (i) notification, (2) 
housing, (3) administrative aspects of allowances, and possibly (4) home 
nursing. 

This may not be an ideal arrangement, but most tuberculosis 
physicians would probably view with satisfaction the increased 
facilities for the follow-up of their patients afforded in the new plan. 
But it is not too much to say that the success of the whole scheme will 
largely depend on the out-patient physician. It is he who would have 
to maintain cordial relationships with the family practitioner in the 
patient’s own home, and with the medical officers of health — probably 
at the peripheral clinics. It is at these clinics where the interests of 
the out-patient physicians and the medical officers of health overlap. 
Housing, financial allowances, home comforts, and nursing, and the 
problems of after-care in general afford ample scope for co-operation 
between the new health ser\dce and the local authority. It would be 
as unfortunate as it is erroneous if the impression grew that the 
medical officer of health was of little importance in the new tuberculosis 
scheme. 

The Tuberculosis Nurse. — In future it is desirable that part 
of the orthodox training of the student-nurse be spent in the study 
and practice of tuberculosis nursing. In a health scheme consisting 
of a number of affiliated hospital units steps should be taken 
to ensure that each unit contributes its share of nursing training, 
and rotation of junior nursing staff should be planned accordingly. 
The post-graduate nurse engaged in tuberculosis work will, it is hoped. 
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take the Tuberculosis Association Certificate or its officially recognised 
equivalent. 

The Visiting Nurse should be a fully trained nurse with, if 
possible, a health visitor’s certificate and a special diploma in tuber- 
culosis. Being normally on the personnel of a dispensary service she 
will be on the staff of the hospital authority working under the general 
direction of the out-patient physician. But since adequate numbers 
of this type of nurse will not be available in countr)' districts the out- 
patient physician will require the assistance of the district nurse. I 
have no special knowledge of what the future of the Queen’s Institute 
of District Nursing may be, but presumably their assistance in the 
tuberculosis service would bo sought through the Medical Officer of 
Health. 


This connection of the district nurse with the scheme is important 
and steps should be taken to provide her with a special interest in 
tuberculosis. Refresher courses should be provided for Queen’s 
Nurses at the appropriate sanatorium. The method was carried oiitfor 
some years before the war at Southfield Sanatorium, Edinburgh, 
where the Queen’s Nurses of the County of Inverness (amongst others) 
received training courses of three weeks’ duration with advantage to 
themselves and to the tuberculosis service of the county. Similar 


movements might well be carried out in all country districts. 

Orthophidic Tuberculosis. — T he tuberculosis physician in a 
rural area will probably find that it would be most practicable to 
treat his orthopaedic cases in the sanatorium, with the co-operation 
of a visiting orthopaedic surgeon who Avould be a consulting member 
of the sanatorium staff. The alternative is to send these patients to a 


central orthopaedic hospital. The former procedure has the following 
advantages : (l) The clinical picture of tuberculosis is made complete. 
This is of great importance for training purposes (for although the 
county sanatorium is not necessarily engaged in training students it 
must keep complete nursing training in the forefront). (2) It is vital 
to ensure the general treatment of the patient as well as the specialist 
treatment of the local involvement. (3) It is desirable to retain as far 
as possible these long-term cases where they can be most readi) 
visited by their relatives. (4) A surprising number of orthopse jc 
tuberculous patients are the subject of active pulmonary tuberculosis 
and would represent a difficult problem in an orthopaedic hospital. 

Chest Diseases.— The necessity of a liaison between a rura 
sub-region and regional thoracic unit has already been mentione ■ 
In the future this will apply not only to tuberculosis but also to ot er 
chest diseases, and facilities will be provided for their medical as 
as surgical treatment. The debatable point concerns the appropria^^ 
institution for the purpose. The possibilities are either specia war^^ 
in the sanatorium or else in the medical wards of the general 
In the latter case the sanatorium physician should have 
beds, but in practice the former method Avould probably ^ 
convenient. From what I have seen of the requirements o urn 
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and Galloway, about one bed per 7500 of the population would be 
a tentative estimate of the beds ivmiediately required. 

Tuberculosis and Fevers. — It is to be hoped that the new 
health sendee will separate the treatment of tuberculosis and infectious 
diseases. It is easy to understand how the association of these two 
problems began as a matter of administrative convenience many 
years ago. Under modern conditions their continued association is 
unwise, since the medical and surgical problems involved are entirely 
different. Tuberculosis and fevers should be treated in separate 
hospital units each affiliated to a central general hospital. 

Administration. — The modern tendency to relieve hospital 
physicians of certain matters of day-to-day routine has much to 
commend it. The exact method employed to this end may, and 
indeed should, vary in different hospitals. Under certain circum- 
stances, particularly where a large hospital is staffed by part-time 
consultants, a full-time superintendent divorced from clinical work 
may prove the more practicable appointment. But in a problem like 
tuberculosis such a division between medical and administrative work 
would be unsound. Sanatorium treatment is a mode of life for which 
a full-time physician must assume complete responsibility in all stages. 
Diagnosis, dietetics, heating and ventilation, special treatment, 
occupational treatment, and discipline must all remain firmly in his 
hands. The average length of stay in different sanatoria varies 
between six and eleven months. Thus the patient-physician relation- 
ship is quite different from that in any other type of medical work. 
It is most unlikely that the physician could get the best out of his 
hospital unless he were physician-superintendent. 

In tuberculosis therefore it is to be hoped that the new service will 
certainly relieve the physician-superintendent of non-clinical routine, 
but that it will be done in the most suitable way. This would be 
through the appointment of a properly qualified and adequately paid 
steward, who would be responsible to the physician-superintendent, 
and would in fact be his non-medical assistant. 

Rehabiliiation . — The most difficult of present-day problems is 
rehabilitation. The question is especially troublesome in a rural area. 
So far as general administration is concerned the following summary 
is suggested, covering all forms of tuberculosis. 

1. There should be an adequate basic disablement benefit payable 
to the patient until he is able to resume work, or until he is deemed 
permanently unfit for work. 

2. This disablement benefit should be suitably modified to make 
provision for the varied needs of the family unit (<7) whilst the patient 
is in hospital ; (< 5 ’) after his discharge so long as he is unfit for work, 
and under the super\-ision of a tuberculosis physician ; (r) whilst he 
is undergoing rchabilitational training in a colony or otherwise. 

3. \\hen the patient is fit for work, but a graded return to industia* 
is desirable, subsidised wages for part-time or sheltered work should 
be instituted until such time as he is pronounced fit for normal work. 
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4 . When the patient is certified as permanently unfit for work 
he should receive a sickness pension. 

In that scheme the medical aspects would come under the control 
of the tuberculosis officer or, as I have been calling him, the assistant 
physician. It would be he who decides to which of the categories 
named the patient belongs. But the actual administration of finance 
would be carried on by the normal local authority channels through 
the medical officer of health. Any alteration in the patient’s category 
would be notified to the medical officer of health by the out-patient 
physician if the patient were in his own hospital authority area ; or by 
the medical officer of the regional rehabilitation scheme if the patient 
were transferred for training to the larger centre. 

The essential test of rehabilitation is what can be done for the 
chro7iic active case. Quiescent or arrested cases are not such difficult 
problems. The Disabled Persons (Employment) Act and the Retrain- 
ing Scheme of the Ministry of Labour and National Service will help 
those more fortunate cases but do not help the chronic active case. 

For the latter the choice seems to be between colony settlement, 
municipal workshops or supervised homework. Which of these 
methods will prove the best for Scotland I do not know. It has been 
suggested that the Scotsman is more nostalgic in his make-up than 
the Englishman and is therefore less likely to make a good colonist 
on the Papworth model. But so far as I know neither municipal 
workshops affording sheltered employment, nor supervised homework 
have been tried in this country. Experiments in these directions will 
take a long time and I do not foresee any rapid development in the 
rehabilitation of the chronic case. The adjustment of allowances is 
the only development of care work by the State which can be made 
effective now'. 

Summary. — Certain aspects of planning, staffing and administra- 
tion of tuberculosis schemes in country districts have been discussed 
in light of the present knowledge of forthcoming National Health 
Service. The outlook for rural tuberculosis schemes under a National 
Health Service is good. Great flexibility of local arrangement is 
necessary, but a scheme under the control of a tuberculosis physician 
based on a sanatorium, w'ith a central out-patient department in a 
general hospital, and with smaller peripheral clinics, is recommende 
for a predominantly rural region. 
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THE VALUE OF VITAMIN A ESTIMATION IN BLOOD 


By W. TOMASZEWSKI, M.D. (Poznan), and 
L. DZIAIlOSZYl^SKI, Ph.D. (Edin.) 

From the Clinical Laboratory, Royal Infirmary, and the 
Polish School of Medicine, Edinburgh 

The estimation of vitamin content in blood is usually considered a 
valuable aid in the understanding of vitamin metabolism. It gives 
also some knowledge of the vitamin saturation of the body. Since 
the chemical estimation of vitamin A in blood is comparatively easy 
it is now more frequently performed in clinical laboratories. 

A number of papers have recently been published, especially in 
America (Popper and Steigmann), dealing with the vitamin A blood 
level in health and in disease. A great amount of work on vitamin A 
in different diseases has been done by various authors in order to 
assess the suitability and clinical value of this test. The questions 
arise : (i) What is the practical value in clinical medicine of vitamin A 
blood level ; and (2) what is the significance of vitamin A in blood in 
vitamin A metabolism ? 

The values for normal vitamin A level in blood given by various 
authors differ somewhat, owing probably partly to modifications in 
the methods used, and partly to difi'erences in nutritional standards. 
Vitamin A in blood is fairly constant during the day and there are 
comparatively slight changes on successive days. Most authors give 
normal values between loo and 300 LU. per cent, (international units), 
the lowest being about 70 I.U. per cent. (Lindquist). There are great 
individual variations of vitamin A level in normal people as shown 
also in our investigations. Yudkin gives the normal values of vitamin A 
in the range from 72 I.U. to 157 LU. per 100 c.c., with an average of 
1 13 I.U., and for carotene from 50 to 241 micrograms in too c.c. A 
"slight sex difference in vitamin A level has been reported by some 
authors. 

In America the vitamin A values are calculated more often in 
micrograms. Popper et al. give the normal average value of vitamin A 
in men as 58 micrograms in too c.c. plasma and 74 micrograms 
carotenoids, with a vitamin A carotene ratio of 078. In women the 
respective values are for vitamin A 47 micrograms in too c.c. plasma 
and 85 rrucrograms carotenoids with vitamin A/carotene ratio of 
0 ' 57 - The variations of vitamin A in normal persons were quite 
extensive, ranging from 29 to 82 micrograms. 

Blood vitamin A constitutes one of the stages in the general 
vitamin A metabolism. Other body fluids like transudates and 
exudates in body ca\dties, amniotic fluid, etc., can also contain small 
amounts of vitamin A as showm by us in a pre\aous paper (Edits. 
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Med. Jotirn. (1945), p. 74). The aim in the present paper is to give 
an account of our own experience in the practical value of vitamin A 
estimation in blood and its comparison with vitamin A excretion in 
urine. 

The investigations were carried out on the clinical material available 
in the various wards of the Royal Infirmary of Edinburgh. for which 
we are indebted to the chiefs of these particular wards. 

Method 

Twenty c.c. of blood were withdrawn, and to prevent the coagulation a 
few small crj'stals of sodium oxalate or 2 c.c. of 3-8 per cent, sodium citrate 
were added. In the latter case a 10 per cent, correction of the results was 
made. Eight c.c. of plasma were usually obtained after the separation of 
red cells. 

To one volume of plasma whose />H was adjusted to about five, one volume 
of alcohol and two volumes of petrol ether (40-60) were added and the mixture 
was shaken for ten minutes. The adjustment of the />H was done to secure 
the maximum extractability of tire vitamin A and carotene which, as shown 
by Dzialoszynski, Mystkowski and Stewart, is greatest in the region of the 
isoelectric point of the plasma proteins. After the separation of layers another 
two extractions were made in the same way. The combined extracts were 
washed witlr a half volume of 3 per cent. KOH and then twice rnth water, dried 
over anhydrous Na2S04, filtered and distilled down to 10 c.c. Carotene was 
estimated at that stage on a photoelectric colorimeter (Spekker). The 
petroleum ether was then evaporated to drymess, the residue dissolved in 3 c.c. 
chloroform and vitamin A was estimated tvith the Carr-Price reaction again 
on the photoelectric colorimeter (Dann and Evelyn, Koehn and Sherman, 
Kimble, Yudkin, etc.). 

The application of the above method in cases of jaundice was not satis- 
factory as the’ bile pigments could not be entirely separated and interfered 
with the subsequent estimation of vitamin A. A modified method was 
therefore applied. Both methods were tried on the same sample of blood and 
gave the same results, within the limits of error, tlie second method giving 
slightly higher results. The modified method consisted of shaking the plasma 
with alcohol in an acid medium and then extracting with ethyl ether in 
alkaline medium. The evaporated ctheral extracts were later treated similarly 
as in the normal method. 

For examination of vitamin A in urine, 50 c.c. of urine were used. The 
details of the technique are published in the paper on “ Vitamin A Excretion 
in Urine ” {Edm. Med. Journ., 1942,49, 375). 

Results 

Normal Vitamin A Level in Blood . — Before proceeding to the 
investigation of pathological cases we made a number of vitamin A 
estimations in the blood of healthy persons. As already mentioned 
normal blood values given by various authors differ to a certain 
extent. We wanted therefore to have our own values for comparison. 

Altogether twelve investigations in healthy men were made. Most 
of them were male students of the Edinburgh Polish School of Medicine 
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in the age group from twenty-two to thirty years, living on normal 
military diet. 

In our investigations the lowest value encountered in healthy 
persons was 72 I.U., tlie highest 315 I.U. per too c.c. of plasma, 
with an average of 176 I.U. per cent. The minimum carotene value 
found was 35 micrograms, the maximum 130 micrograms with an 
average of 67 micrograms per 100 c.c. of plasma. 

Blood Level after Intake of One dose of Vitamin A. — To find the 
influence of one large dose of vitamin A on the vitamin A level in 
blood, 4 capsules of prepalin (total 96,000 I.U. of vitamin A) were 
given orally to healthy and ill people. The blood was examined before 
intake, and at times three, six and twenty-four hours afterwards. 
The results of two typical cases, one a healthy person and one in a 
state of convalescence after influenza, are given in Table I. 


TABLE I 

One Dose of Vitamin A in Healthy Persons 


Time. 

Subject No. j. 

Subject No. a. 

Carotene in fig, 
per cent. 

Vitamin A in I.U. 
per cent. 

Carotene in fig. 
per cent. 

Viiarain A in I.U. 
per cent. 

Before 


n6 

137 

ss 

3 hours 


SoS 

J 37 

178 

6 » 


50S 

137 

330 

24 » 


123 

ISO 

96 


There is a very marked rise in the vitamin A level in blood after 
one large dose of vitamin A, the vitamin A content showing an 
increase of over 400 per cent. The peak occurred usually a few hours 
after the intake. In twenty-four hours the vitamin A returns to its 
normal level or just above it. 

In the second case the starting value is rather lower than in healthy 
people due probably to the previous infection. 

Blood Level after Prolonged Vitamin A Intake. — The influence of 
'prolonged treatment with large doses of vitamin A in health and 
disease has also been investigated. A person living on a normal diet 
took 4 capsules of prepalin per day during twenty-five days fa total 
of 2,400,000 I.U.). Specimens of blood were always taken in the 
morning. The results are as shown in Table II. 

The prolonged intake of large doses of vitamin A causes a marked 
rise in vitamin A level, the amount at the end of the experiment being 
nearly five times the previous value There is, however, a comparatively 
quick fall in the %'itamin A content several days after the cessation 
of the treatment, to a level a little higher than at the start. The 
examination of urine did not reveal any traces of vitamin A during 
the period of treatment, which is in accordance with our previous 
experience (Tomas zewski). 
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In some pathological conditions the results of vitamin A intake 
differ from those described above. We investigated repeatedly a case 
of lymphosarcoma, which had marked skin changes consisting of 
dryness and pigmentation and extensive sc.iling. The patient had 

TABLE II 


Prolonged Intake of Vitamin A in a Healthy Person 


Dale. 

Carotene in /ic. 
per cent. 

Vitamin A in I.U. 
jper cent. 

2S.1.45 

96 

72 

7 - 2-45 

70 

17S 

22.2.45 

451 

33 * 

13-3-45 

96 

130 

20.3-45 

112 

loS 

10.4.45 

96 

110 


From 2S.1.4S till 22.2,45 4 capsules of prep.alin (96,000 I.U.) ■were given daily. 

Total 2,400,000 I.U. of vitamin A. 

also an enlarged liver showing definite functional disturbances in 
laboratory tests. Examination of the blood revealed a ver}’^ low blood 
vitamin A value 18 I.U. per cent., and vitamin A was excreted in 
the urine. 

As there was some evidence that the lesions in the skin were due 
to a vitamin A deficiency, vitamin A was given in verj' large doses. 
The patient received 172,000 I.U. of vitamin A daily (100,000 intra- 
muscularly) and 3 capsules of prepalin (72,000 I.U.), altogether about 
4,000,000 I.U. in five weeks. Repeated blood examinations (see 
Table III) showed only a slight rise in vitamin A level. The examina- 
tion of urine showed a very marked increase of vitamin A excretion 
during the treatment. 

TABLE III 

Prolonged Treatment with Vitamin A in a Case of Liver Damage 


Date, 

Urine. 

Blood. 

Vitamin A in I.U, 
per loO c.c. 

Carotene in fig, 
per cent. 

• Vitamin A in I.U. 
per cent. 

18.2.45 

6 

29 

iS 

7-3-45 

16 

23 

-3 

20.3.45 

34 

16 

37 

26.3.45 

III 

II 

50 

4 - 4-45 

73 

15 

48 


From 1 . 3-45 4 - 4-45 172,000 I.U. of vitamin A were given daily. Total about 

4,000,000 I.U. of vitamin A. 


The patient died and the post-mortem chemical estimation of the 
amount of vitamin A present in the liver revealed a high vitamin A 
content, the value being 1515 I.U. per gram. The total amount of 
vitamin A in the liver was calculated as being approximately 
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3,000,000 I.U. The unusual features of this case were the low 
blood level in the presence of a huge vitamin A store in the liver and 
the higher content of vitamin A in the urine than in the blood. A 
disturbance in the liver-blood relation must therefore be assumed. 

Vitamin A Level m Liver Diseases . — The liver contains 95 per cent, 
of the vitamin A of the body. It is also the place of conversion of 
carotene into vitamin A. It is therefore understandable that liver 
diseases associated with parenchymatous changes and jaundice might 
influence vitamin A blood level. In the investigation of pathological 
cases we therefore directed our attention first of all to the liver cases. 

Altogether 29 cases of diseases of the liver and biliary tract have 
been investigated. The great majority of them showed various degrees 
of jaundice ranging from mere traces to an icteric index of 120. The 
results are given in Table IV. 

TABLE IV 


Liver Diseases 


Name. 

Age. 

‘Diagnosis. 

Urine. 

Blocxf. 

A in 

I.U. per xoo c.c. 

Carotene in fig. 
per cent. 

Vitamin A in I.U. 
per cent. 

A. D. 

30 

Infective hepatitis 

0 

46 

47 

A. W. 


ff 

f> 

0 

30 

46 

P. K. 

2 $ 


ii 

0 

S 4 

77 

K. W. 

24 

ff 

a 

... 

49 

49 

D. R. 

30 

1 J 

it 

0 

SO 

36 

F. B. 

iS 

if 

it 

0 

44 

44 

T. V. 

31 

if 

ti 

0 

30 

72 

0. R. 

30 

if 

a 

0 

36 

14 

R. K. 

22 

»» 

a 

0 

48 

34 

Z. N. 

25 

fi 

ft 

0 

34 

48 

P. W. 

69 

Obstructive jaundice 

0 

39 

68 

A. W. 

3° 

if 

„ 

5 


So 

M. A. 

42 

a 

it 

0 

IXO 

41 

K. H. 

6 s 

if 

.. 

10 

38 

33 

P. P. 

70 

a 


0 

36 

93 

A. B. 

45 

a 


0 

82 

20 

R. B. 

42 

Cirrhosis of the liver 

0 

25 

6 

A. P. 

40 


ff it 

0 

35 

S 9 

W, T. 

39 

if 

ff ff 

0 

152 

67 

M. G. 

4S 

a 

tf a 

0 

18 

44 

W. B. 

40 

a 

ft ft 

0 

96 

66 

N. M. 

42 

a 

it ft 

0 

23 

4.1 

J.J. 

3S 

1 Toxic hepatitis, arsenic 

23 

20 

103 

0. iv. 

SI 

.. 


0 

55 

76 

T. M. 

44 

Toxic hepatitis 

6 

32 

19 

L. B. 

73 

Metastoses in the liver 

0 

19 

123 

A. P. 

48 



0 

48 


M. K. 

38 

Wilson’s disease 

0 

2$ 


W. W. 

5 ° 

Weil’s Disease 

30 

82 

IIS 


Nearly all the cases of liver diseases show a low vitamin A value 
in the blood. There is, however, some difference in the vitamin A 
level in regard to the type of liver disease. The lowest values have 
been obtained in cases with greatest liver damage as shown by 
functional liver tests. 
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The repeated estimations made in some cases of infective hepatitis 
showed a marked, progressive lowering of the vitamin A level. 
Similar low vitamin A values have been obtained in other cases of 
liver disease, although not so marked as in infective hepatitis. The 
results in obstructive jaundice of different origin, in cirrhosis of the 
liver, etc., are mostly below the normal. In two cases of neoplastic 
metastasis and in one case of Weil’s disease the values were within the 
normal range. In one case of Wilson’s disease only traces of vitamin A 
in the blood were found.’ 

The carotene values did not show any particular features, varying 
markedly and showing no direct relation to the amount of vitamin A. 

Excretion of vitamin A in the urine reached quite a high level 
in some cases, especially in Weil’s disease. In most of the cases the 
icteric index was estimated, but there was no direct relation between 
the vitamin A values and the icteric index. 

Vitamin A Level in Kidney Diseases . — \’itamin A is often excreted 
in the urine in cases of kidney diseases ; especially in uraemic states 
vitamin A is always found (Tomaszewski). Owing to the loss of 
vitamin A in the urine, some changes in vitamin A blood level could 
be expected in prolonged kidney diseases. Some workers (Hedberg and 
Lindquist, Popper) have emphasised the very high vitamin A blood 
level sometimes found in kidney diseases. We investigated therefore a 
number of different kidney diseases. Most of them were chronic 
nephritis, three with nephrotic syndrome, and some cases of nephro- 
sclerosis with high blood pressure. The results are given in Table V. 

TABLE V 


Kidney Diseases 


Name. 

Age. 

Diagnofis. 

Urine. 

Blood. 

Vitamin A in 
I.U. per 100 c.c. 

Carotene in /ig, 
per cent. 

Vitamin A in I.U. 
per cent. 

M. B. 

40 

Chronic nejrhritis 

31 

124 

1S5 

W. F. 

41 

JJ 

20 

50 

36 

T. B. 

38 

>> >> 

0 

100 

100 

R. K. 

32 


0 

82 

no 

W. G. 

50 

>> 

0 

92 

SS 

R. F. 

28 

jy 

0 

60 

85 

W. M. 

36 

yj yy 

0 

44 

45 

F. G. 

29 

Acute nephritis 

0 

95 

220 

C. B. 

SS 

Ursemia 

132 

ney 

162 

P. D. 

45 

yy 


51 

131 

T. B. 

40 

yy 

29 

55 

92 

C. S. 

41 

yy 

20 

57 

92 

W. A. 

56 

yy 

14 

36 

28 

W. F. 

39 

Nephrosis 

70 

35 

430 

F. R. 

31 

yy 

0 

74 

1 78 

J. R. 

24 

Amyloid kidney 

0 

30 

37 

P. G. 

40 

Septic infarct of the kidney 

2IS 

48 

140 

J. c. 

5 ° 

Nephro-sclerosis 

0 

60 

190 

B. P. 

52 

yy 

0 

69 

196 

E. N. 

39 


0 

106 

330 

N. M. 

40 

yy 

104 

36 

IS5 
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Most of the kidney cases showed high normal values, and two of 
tliem values of 430 and 330 I.U. per cent, respectively. Only in four 
cases were there definitely low values. ' One of the latter was in a 
pre-ursmic state. The extremely high values occasionally found are 
in accordance wfith the results reported by other workers. 

The results seem a little surprising in view of the loss of vitamin A 
in the urine whicli often happens in these cases ('Popper). Nearly 
50 per cent, of the kidney cases show vitamin A excretion in the 
urine, attaining sometimes considerable amounts. 

Vitamin A Level in Conditioned Avitaminosis . — Fully developed 
clinical pictures of nutritional avitaminosis due to direct vitamin A 
deficiency is rare in Britain. In the clinical material of different wards 
one can, however, occasionally find cases of conditioned avitaminosis 
with marked symptoms and signs of vitamin A deficiency. 

We investigated a number of cases with some clinical signs especially 
on the skin (hyperkeratosis, dryness, scaling) which were suspected 
of vitamin A deficiency owing to the underlying disease. Some authors 
point out that the skin changes in vitamin A deficiency are more 
marked in adults, while in the children the eye changes seem to be 
more evident. Most of our cases had for their underlying disease 
some grave disturbances of the intestinal absorption. Only in one 
case (T. G.) the cause of the avitaminosis could be traced to a real 
deficiency of vitamin A in the diet. Three of the patients examined 
complained of night-blindness. The results are given in Table VI. 


TABLE VI 

Conditioned AvUa77nnosis A 

I 


Name. 

Age. 

Diagnosis. 

Urine. 

Blood, 

Vilamin A in 
I.U. per cent. 

Carotene in /<g. 
per cent. 

Vitamin A in I.U. 
per cent. 

c. w. 

56 

Gastrocolic fistula 

0 

iS 

9 

J. B. 

SO 


0 

s 

21 

A. S. 

iS 

Ileocolic fistula 

0 

14 


T.G. 

4S 

Nutritional deficiency 

0 

34 

8 


All the cases show very low vitamin A values, especially the case 
(C. W.) with gastrocolic fistula, and the above-mentioned case (T. G.). 

It must be emphasised that the low vitamin A value itself is not 
conclusive of a clinical wtamin A deficiency. In some other cases, 
especially in the group of liver diseases, similar low values have also 
been obtained, but there were no obvious signs of avitaminosis in the 
skin. The best proof as to whether the skin changes are of a deficiency 
origin is the disappearance of the changes after extensive vitamin A 
treatment. In two of the cases such improvement has been found. In 
the two other cases the result of treatment could not be observ'ed owing 
to the removal of the patients. Extenswe treatment with vitamin A 
VOL. LUl. NO. 7 2 B 
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has been tried in a case of ichtyosiform atrophy of the skin (Glazebropk 
and Tomaszewski). 

Other Diseases . — A number of various other pathological conditions 
have been investigated for vitamin A blood values. They were cases 
of congestive heart failure with enlargement of the liver, diabetes, 
pneumonia, tuberculosis of the lung, stomach ulcer, etc. The results 
are given in Table VII. 

TABLE VII 


Various Diseases 


Name. 

Aec. 

DiaRnosts. 

Urine. 

Blood. 

Vitamin A in 
I.U, per cent. 

C.afotene in /ip. 
per cent. 

Vitamin A in I.U. 
per cent. 

R. S. 

ii 

Congestive heart failure 

0 

5= 

134 

W. B. 


ii a *♦ 

0 

15 

88 

P. W. 

30 

>i >} ii 

... 


94 

M. L. 

55 

it it it 

144 

40 

128 

R. G. 

46 

it M f) 

0 

160 

240 

W. G. 

22 

Diabetes mcllitus 

0 

99 

304 

W. B. 

54 

Stomach ulcer 

0 

50 

136 

O.T. 

40 

Pneumonia 

157 

36 

7 S 


35 

Tuberculosis of the lung 

0 


109 




0 


123 



Steatorrhea idiopathica 

4 


33 



Hodgkin’s disease 

29 


33 


The vitamin A values are wdthin normal range. Only in a case 
of idiopathic steatorrhea and one of Hodgkin’s disease a low vitamin A 
value was found. To get normal results a proper diet must be first 
of all provided. The history of the cases did not reveal any vitamin A 
deficiency in the diet. There is a very high excretion of vitamin A in 
the urine in the case of pneumonia and in one case of congestive heart 
failure associated with enlarged liver. 


Discussion 

The average vitamin A values in blood obtained by us in healthy 
people seem to be a little higher than those given by other authors. 
This is probably due to the fact that the persons examined were 
mostly young well-nourished students. The lowest values observed 
are in agreement with the reports of other authors. 

In the experiments with the intake of a single large dose of 
vitamin A a quick and very marked rise of vitamin A followed. 
Popper et al. introduced this test for drawing a tolerance curve 
(orally 7 S,ooo I.U. of vitamin A). The rise of the vitamin A value 
in cases of liver diseases was much smaller than in normal healthy 
persons. They attributed the flat tolerance curve in such cases 
chiefly to some disturbances in the intestinal absorption. The tolerance 
curve does not seem to be of help in defining the liver storage o 
vitamin A. High tolerance curves were not always parallel to the 
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high vitamin A content in the liver as shown by them in the biopsy 
specimens. 

The prolonged intake of large doses of vitamin A by normal 
persons quickly brings a high rise in vitamin A content. After 
several days of treatment the fasting values are nearly five times 
higher than the pre-treatment figures. With the interruption of the 
treatment the vitamin A value falls quickly to a level which is somewhat 
higher than at the start. The reserve of vitamin A built up in the liver 
is probably responsible for the maintenance of the higher level. It 
must be added that a large intake of carotene does not change 
significantly the vitamin A values (Hoch). 

The very slow rise after a large and prolonged vitamin A intake 
in a case of lymphosarcoma is explained by damage to the liver, 
which had been proved to be present by functional tests (flocculation 
test, hippuric acid test) and by post-mortem histological examination. 
There must be a marked disturbance in the release of the vitamin A 
from the liver into the blood. The investigation by fluorescent micro- 
scopy revealed in this case a great amount of vitamin A in the liver 
but there were some disturbances in the distribution of vitamin A in 
the liver. 

The vitamin A values obtained in liver diseases such as infective 
hepatitis, obstructive jaundice, and cirrhosis are for the most part 
well below normal. In some cases extremely low values were found. 
As mentioned previously there was no direct relationship between the 
icteric index and the vitamin A level, but the duration of liver disease, 
especially in cases of obstructive jaundice with liver damage and in 
infective hepatitis, had some influence. 

The decrease of vitamin A values in liver diseases develops 
comparatively quickly as shown by some repeated blood examinations 
in infective hepatitis. A marked rise, sometimes even above the 
average normal value, has been reported in the convalescent stage of 
acute hepatitis. 

The low vitamin A values in liver diseases especially associated 
with jaundice cannot be explained only by impaired absorption in the 
intestine. The decrease of vitamin A values develops too quickly, 
often in the presence of good vitamin A reserves in the liver. Therefore 
besides the impairment of absorption some disturbance in the release 
of vitamin A from the liver into the blood must be accepted. The 
mobilisation of vitamin A in the liver is partly due to the sympathico- 
adrenal system (Young and Wald, Thiele and Guzinski). 

Fluorescent microscopy shows that the absorption of vitamin A 
in the rat takes place in the entire small intestine, reaching the highest 
peak in the region between the upper and middle thirds (Popper and 
Volk). It starts within twenty-five minutes after feeding. Neostygmine 
promotes and atropine retards the absorption of vitamin A. 

We must emphasise that the low vitamin A values in our liver 
cases given in Table IV did not reveal any direct evidence of skin 
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lesions. However, the low vitamin A values in blood in liver diseases 
can be responsible for some other symptoms of vitamin A deficiency 
like hemeralopia as reported by some authors (Patek and Haig, Wohl 
and Feldman). 

The carotene values found by us in liver diseases varied over a 
wide range. The average value of carotene was lower than in normal 
persons. Some authors report a decrease of the vitamin A/carotene 
ratio in liver diseases. This is probably due not so much to dis- 
ordered conversion of carotene to vitamin A, but to the lowering of 

vitamin A values. A detailed study on vitamin A content in liver 

was made in Britain by Moore and in Holland by Wolff. 

The vitamin A values in renal diseases are in the great majority 
of cases within the normal range. Some cases show even a very high 
vitamin A value. As mentioned previously one would expect rather 
a low vitamin A level owing to the excretion of vitamin A in urine. 
The excretion in urine can be sometimes very high as shown in the 
tables. In the case of treatment with large doses of vitamin A 
(Table III) we found on repeated examinations actually higher 
vitamin A values in the urine than in the blood. Another such 

example is given in Table V, case P. G. No proper explanation can 

be given for this fact at present. In cases of kidney diseases vitamin A 
has been found by the aid of fluorescent microscopy in the renal 
parenchyma (Popper). 

In cases of conditioned avitaminosis with marked clinical signs 
the causes of it are evident. It is known that the vitamin A level in 
blood depends on several factors such as nutritional intake, impairment 
of intestinal absorption, increased demand and utilisation and, finally, 
the disturbances in interaction of liver and blood. 

We must again emphasise that the low vitamin A blood values are 
not always associated with definite skin lesions typical for vitamin A 
deficiency. However, early symptoms like night-blindness can be 
more often found. Three of our patients in the group of conditioned 
avitaminosis complained of this trouble. To have definite evidence a 
dark adaptation test ought to be performed in suspected cases. How- 
ever, besides vitamin A, some other factors can be responsible for 
impaired dark adaptation (Stewart). 

The results obtained in various other diseases are not significantly 
abnormal. In those cases there was no deficiency of vitamin A in the 
diet. The normal results would be therefore understandable. We 
have investigated only a limited number of such cases, but low values 
have been reported in some infections (pneumonia), anmmia, gastro- 
intestinal carcinoma, etc. (Popper ct <?/.). Of our cases only two showed 
a definite low vitamin A value. One of them was a patient with idio- 
pathic steatorrhea, the other had Hodgkin’s disease associated with 
impairment of the liver function. In the latter case an ichtyosiform 
atrophy of the skin was present ; however, it did not change markedly 
after extensive vitamin A treatment. 
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A few words should be said about the excretion of vitamin A in 
urine. As shown in the tables, vitamin A is excreted in a number of 
cases. This excretion is associated with different pathological states, 
such as kidney disease, liver disease, infective disease connected with 
high temperature, neoplasms, and some other disorders. 

The mechanism of this excretion is not well known. Since vitamin 
A exists in plasma in the form of a water soluble complex with a plasma 
protein, probable serum albumin (Dzialoszyhski, Mystkowski and 
Stewart), it might be expected that it is carried out as such into the 
urine in cases of altered permeability of the capillaries in the glomeruli 
tuft. Lawrie, Moore and Rajagopal found that vitamin A in urine 
was not always accompanied by a protein — not necessarily heat- 
coagulable. According to Bing very high doses of vitamin A produce 
in dogs a significant rise in the tubular excretory mass and a moderate 
increase in renal plasma flow and filtration rate. 

Summary 

Investigations have been made of the vitamin A content of blood 
and urine in healthy and ill persons. 

The vitamin A level in the blood of 12 healthy males has been 
found to lie between 72 and 315 I.U. per too c.c. of plasma, the 
average being 176 I.U. per cent. The normal carotene values were 
found between 35 and 130 micrograms with an average of 67 micro- 
grams per cent. 

One large dose of vitamin A of 96,000 I.U. taken orally gives in a 
healthy person a quick rise of vitamin A in the blood amounting to 
400 to 500 per cent., reaching the maximum a few hours after the 
intake. 

Prolonged intake of large doses of vitamin A gives a marked rise 
of vitamin A in blood in healthy persons with a comparatively quick 
fall after interruption of the intake. 

Prolonged treatment with very large doses of vitamin A in cases 
of liver damage gives a much smaller and slower rise of vitamin A in 
blood with a large amount of vitamin A stored in the liver. 

Low vitamin A values independent of the intake of vitamin A in 
the diet can be found in various diseases. In cases such as infective 
hepatitis, obstructive jaundice, cirrhosis of the liver, low vitamin A 
content has been found. Vitamin A estimation has some diagnostic 
and prognostic value in such cases. No marked changes in vitamin 
A values have been found in the renal diseases. In some renal cases 
extremely high vitamin A values have been noticed. 

Low vitamin A values have been found in diseases which cause 
conditioned avitaminosis with clinical signs of vitamin A deficiency. 
Low vitamin A values are not always associated with definite clinical 
signs of avitaminosis. 
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THE EFFECT OF ARTERIOVENOUS ANEURYSMS ON 
BLOOD VOLUME AND BLOOD PICTURE 


By M. H. ROSCOE, Ph.D., M.B., Ch.B., and 
G. M. M. DONALDSON, M.B., Ch.B., M.R.C.P.(E.) & (Lend.) 

From the Department of Medicine, University of Edinburgh 

The changes occurring in the cardiovascular system as a result of 
arteriovenous aneurysms are complicated, and the mechanism of their 
production is as yet uncertain. Holman (1923) considered that an 
increase in blood volume was an important sequel of such communica- 
tions. He suggested that the decrease in peripheral resistance in the 
part of the circulation containing the fistula was compensated by 
an increase in the amount of blood available to be pumped through 
this part, the increased volume being accommodated in dilated arteries 
and veins proximal to the communication. Direct evidence of an 
increase in blood volume was not obtained in the single case he then 
investigated, but later (1924 a, b') he found an increase in the blood 
volume of dogs with experimental fistulse, the increase being pro- 
portional to the size of the communication. He considered that the 
fall in pulse rate (Branham phenomenon) and rise in blood pressure 
which have been shown to occur on closure of a fistula, were due to 
the decrease in venous filling when the increased volume was returned 
to its original channels. In 1937 he reviewed the whole problem 
and reported a decrease in blood volume in two cases of acquired 
fistula and one of congenital fistula, after operation. These con- 
clusions have been criticised, particularly by Lewis and Drury (1923), 
who considered that the loss of peripheral resistance in one part of 
the circulation could be compensated by alterations in vascular tone 
elsewhere, and that the changes in pulse rate and blood pressure were 
due to alterations in arterial and not in venous pressures. Until 
recently there have not been many opportunities for further investiga- 
tion. Rowntree ct al. (1929) found large blood volumes in four cases 
with traumatic arteriovenous aneurysms and normal blood volumes 
in three cases with congenital arteriovenous aneurysms. A fall in 
volume occurred in four of these cases when the vessels were ligated 
or an extremity amputated. Ellis and Weiss (1930) found a normal 
blood volume in one untreated case of arteriovenous aneurysm, and 
Kennedy and Burwell (1937) found a reduction in volume after closure 
of an arteriovenous fistula. 

At Professor J. R. Learmonth’s suggestion we estimated the blood volume 
in 15 cases of traumatic arteriovenous aneurj’sm imder his care in a Scottish 
E.M.S. Hospital, and have been able to compare the results obtained with the 
other c.ardiovascular manifestations recorded by his staff. 
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The blood volumes were estimated by the dye method, using Evans blue 
(T-1824) and the technique described by Davis (1942) ; with the patient in 
the recumbent position, 12 mg. of dye in 5 ml. of normal saline was injected 
into an arm vein, and ten minutes later blood was removed from a vein in the 
other arm. The dye concentration in the scrum was estimated wth a 
“ Spekker ” photo-electric absorptiometcr, by comparison with a standard 
solution made up with serum obtained before injection of dye. From this 
the plasma volume was calculated. A further 3 ml. of blood was collected 
in a Wintrobe tube and on this hemoglobin (Haldane), red blood cell count 
and hematocrit determinations were made. From the plasma volume and 
hematocrit values the blood volume was calculated, and from the blood volume 
and hemoglobin level was obtained the total hemoglobin mass, 100 per cent, 
on the Haldane scale being taken as 13-8 g. of hemoglobin per 100 ml. 

The 15 patients were investigated before operation and four to ten weeks 
after successful occlusion of their fistule. The position of the fistule and 
their duration arc given in Table 1 . The blood volumes,- blood hemoglobin 

TABLE I 


SHc and Duration of Injury in 15 Cases of Artcrioi'cnous Aneurysm 



Commiinicntion between 

Interval 

n weets. 

C.-ISC. 

Arter)-. 

Vein. 

to First 

Operation to 
Second Test. 

I* 

Common carotid 

Internal jugular 

40 

S 

2 

Internal carotid 

Internal jugular 

19 

4 

3 

Axillarj’ 

Axillar>' 

27 

9 

4 

Axillary 

Axillarj' 

12 

10 

S 

Axillary 

Axillary 

12 

9 

6 

Brachial 

Basilic 

13 

6 

7 

Brachial 

Basilic 

46 

9 

S 

Profunda 

Femoral 

(l) 30 
(=) 43 

48 

6 

9* 

Profunda 

Femoral 

S 

10 

Medial circumflex 

Medial circumflex 

9 

10 

II* 

Medial circumflex 

Medial circumflex 

17 

5 

12 - 

Popliteal 

Popliteal 

21 

6 

13 

Popliteal 

Popliteal 

16 

(1) 4 

(2) 7 

14 

Popliteal 

Poplite.'il 

II 

6 

15 

Posterior tibial 

Posterior tibial 

23 

6 


* Transfused at operation. 


levels and total amounts of hemoglobin, before and after operation, are shown 
in Table II. The results may be considered from two aspects, first, whether 
the initial values were high, and secondly, whether tlicre was a change in the 
values after closure of the fistulas. ’ 


Pre-operative Vahies . — In considering the pre-operative values it 
was necessary to make allowance for variations in the body size 0 
the subjects. This was done by calculating the blood volume an 
total haemoglobin per square metre of body surface. The surface 
area was chosen as the criterion of body size, since it appears from 
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the results of Rowntree ct a/. (1929), Gibson and Evans (193 7 ) and 
Davis (1942), that in normal men a closer correlation exists between 
this measurement and the blood volume than between body weight 
and blood volume. The figures for blood volume and total haemoglobin 

TABLE II. 

Blood Volume, Hcemoglobin Percentage and Total Hecmoglobbi before 
and after Operation, in 15 Cases of Arteriovenous Aneurysm 


Case. 

Surface 
Area 
sq. m. 

Blood Volume, ml. 

Hb per cent. 

Total Hb, g. 

Pre^ 

operative. 

Post-^ 

operative. 

Change. 

Pre- 

operative. 

Post- 

operative. 

Change. 

Pre- 

operative. 

Post- 

operative. 

Change. 

I 

1-88 

5700 

5550 

- 150 

122 

104 

-iS 

965 

795 

—170 

2 

i* 6 i 

4400 

3850 

- 550 

98 

94 

- 4 

595 

500 

- 95 

3 

1-765 

5100 

5200 

-f- 100 

II6 

116 

0 

815 

825 

-f- 10 

4 

I -52 

4100 

4000 

— 100 

112 

104 

- 6 

63s 

575 

— 60 

s 

1*72 

5500 

5000 

— 500 

106 

104 

- 2 

805 

710 

- 95 

6 

2-075 

6 ioo 

5500 

— 600 

100 

96 

- 4 

S45 

735 

— 110 

7 

172 

5800 

5000 

— Soo 

100 

94 

- 6 

795 

645 

-150 

8 

2*00 

(5500) 

... 


(no) 


... 

(S30) 

... 




6800 

5300 

1500 

no 

id's 

— 2 

1040 

780 

—260 

9 

I -945 

5300 

5400 

-F no 

106 

100 

- 6 

780 

745 

- 35 

10 

1-905 

6500 

5700 

— 800 

100 

102 

+ 2 

S90 

805 

- 85 

II 

1-78 

• 5100 

4900 

— 200 

114 

106 

- 8 

805 

715 

- 90 

12 

1-785 

5200 

4900 

- 300 

106 

100 

- 6 

755 

670 

- 85 

13 

1*90 

... 

(6700) 

(-i- 600) 

... 

(no) 

(+ 6) 


(l020) 

(-fi 4 S) 



6100 

5600 

— 500 

104 

96 

- 8 

875 

745 

-130 

14 

1 - 9 S 

6100 

5800 

— 300 

120 

104 

— 16 

1010 

830 

— t8o 

IS 

i’6i 

4800 

5100 

+ 300 

112 

100 

— 12 

740 

700 

— 40 


per square metre are not shown individually, but the mean values, 
together with the mean haemoglobin percentages, are shown in 
Table III. For comparison, the mean blood volume of eighteen normal 
men is given, these being the 1 1 cases reported by Davis (1942) together 
with a further seven since investigated by us. 

The mean blood volume per square metre was slightly higher in 
the patients with patent fistulas (3030 ml.) than in the normal men 
(2910 ml.), but this difference was slight, and when the individual 
figures were considered it was clear that in no case could the pre- 
operative values be considered to be abnormally high ; the highest 
concentration of blood in a patient with a patent fistula was 3400 
ml./sq. m., and two normal men had concentrations of 3200 ml./sq. m. 
This difference is within the limits of experimental error. Case 8 was 
investigated twice before operation. Thirty weeks after the injury 
the blood volume was 2750 ml./sq. m., thirteen weeks later it was 
3400 ml./sq. m., which suggests that definitely abnormal blood volumes 
might develop if the aneurj'sms remained patent for longer periods. 

The mean pre-operative haemoglobin level in the blood was loS-4 
per cent., which was high. The value of 452 g./sq. m. for total haemo- 
globin was also probably higher than normail, but figures for normal 
men are not available for comparison. 
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Post-opcraiivc Changes . — It will be seen that the post-operative 
blood volume was lower than the pre-operative in 12 of the 15 cases. 
There was a decrease of less than 500 ml. after operation in five cases 
and of 500-1500 ml. in the remaining seven. There Avas no apparent 
relation between the presence or absence of a decrease, or its magnitude, 
and the time that had passed since operation. It appears, however, 
that the decrease may not occur immediately after closure. Case 13, 
when investigated four weeks after operation, had a higher blood 
volume than before, but by the seventh week the blood volume was 
less than before operation. 

In 13 cases there was a fall in the blood haemoglobin level after 
operation, 10 cases falling by 2-8 per cent. Hb, and 3 by 12-18 per 
cent. Hb. The other 2 cases showed no appreciable change. With 

TABLE III 


Mean Blood Volume, Hanmglobin Percentage and Total Htrtnoglobin in 15 Cases 
of Arteriovenous Aneurysm, before and after Operation. The Blood Volumes 
are compared with those of iS Normal Men. 



Normal 

Men 

(iB). 

Cases w'ltli Arteriovenous Aneurisms (tj). 


Pre-operative. 

rosi*opef3tjve. 

Mean DUieretice. 

Blood volume, ml./sq. m. 

2910 

3030 

2S20 

211 

Standard dev. 

267 

V56 

isa 

!!39 

t . . . 

Hb per cent. 

ioS'4 

101 'S 

3-42 

6-s 

Standard dev. 


4-95 

6-t 

5'S3 

t . . . 

Hb, g./sq. m. . . . 


452 

397 

439 

SS-3 

Standard dev. 



37-S 

3 S-S 3 

t . . . 


6-64 


When n = 15 the mean difference is significant if / = 2‘i45 or more. 


this fall in haemoglobin level there was a parallel fall in the red blood 
cell count, so that there was no significant change in the colour index, 
which was never below 0-92 and in 7 cases was actually higher after 
operation than before. These data suggest that the fall in haemoglobin 
was not due to loss of blood at the time of operation. In only 3 cases 
had hsemorrhage been sufficient to require transfusion (see Table I)) 
and it would appear that by the time of the post-operative investigation 
any loss at operation had been replaced. 

There was a marked post-operative fall in the total hasmoglobm. 
In only l case was there no reduction ; 8 cases showed a fall of 35'95 S- 
and 6 a fall of 1 10-260 g. 

In Table III it is shown that the mean fall in blood volume pet 
square metre for the 15 cases was 211 ml., whereas tlie mean fall in 
blood haemoglobin level was 6*5 per cent. Hb and the mean fall m 
hsemoglobin mass per square metre was 55*3 g. Statistical analysis 
of these changes showed that they were too large to be due to chance. 
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Discussion 

The data showed that the presence of a direct communication 
between the arterial and venous systems tended to produce an increase 
in blood volume, but that this increase was not constant. The increases 
which were observed were very variable in amount, as might be 
expected when it is realised that the circulatory changes are dependent 
on many factors. These probably include the duration of the condition, 
the distance of the communication from the heart, the calibre of the 
vessels involved and the size of the opening. No correlation could 
be found between any of these factors and the changes in blood volume 
observed but in so few cases this is not surprising. 

The changes in blood volume were compared with other circulatory 
changes. In some cases radiological measurement of the heart before 
and after operation had been carried out ; the changes in diameter 
and area could not be correlated with changes in blood volume. The 
two circulatory phenomena associated with fistulae, namely, slowing 
of the pulse and rise of blood pressure on occlusion of the communica- 
tion, did not appear to be related to the presence of an increased 
blood volume. There were cases with a negative Branham phenomenon 
among those with the most markedly increased blood volume, and 
others with positive Branham tests among those with no apparent 
increase in blood volume. 

The inconstancy of the rise in blood volume after the establishment 
of an arteriovenous aneurysm, and the occurrence of alterations in 
the heart size, pulse rate and blood pressure, independent of alterations 
in blood volume, suggest that it cannot be the important essential 
change that Holman (1923 ; 1924 a, U) postulated. It is true that in 
the present cases the fistulse had not been present for long and that 
greater and more constant changes in volume might have been present 
after a longer period ; but the communications had been present for 
a sufficient length of time for other circulatory changes to occur. 

Increase in total hemoglobin in the presence of a fistula was of more 
constant occurrence. When the blood volume was high this was not 
always apparent from the blood hemoglobin level, as the extra volume 
carried more hemoglobin at normal levels, but when the blood volume 
was normal it was apparent and produced a mild polycythemia. 
This increase in the circulating hemoglobin can be explained as an 
effort to compensate the reduced flow of oxygenated blood to all 
parts of the body ; Lewis and Drury (1923) considered that in some 
cases the flow might be only 50 per cent, of normal. 


Summary 

I* The blood volume was estimated in 15 cases with patent 
traumatic arteriovenous aneurysms and again after occlusion of the 
communications. 
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2. While the volumes found before operation were not high enough 
to be definitely abnormal, a post-operative fall in volume occurred in 
12 of the cases, suggesting that the presence of a fistula tended to 
produce an increased volume. 

3. No reason for the inconstancy of the increase could be found, 
and certain circulatory changes were present independent of any 
increase of blood volume, suggesting that an increase is not such an 
important result of a communication as has been thought. 

4. The total circulating haemoglobin was considerably increased 
in the presence of a fistula. In some cases this was apparent from the 
blood picture, which showed a mild polycythaimia. 
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NOTES 


A QUARTERLY Meeting of the College was held on Tuesday, i6th July, the 

President, Dr D.- M. Lyon, in the Chair.. The President 

intimated that Major-General Sir Alexander Gordon 

Physicians ■’ o- 

of Edinburgh. Blggam, K.B.E., C.B., M.D. EDIN., F.R.C.P. LOND., Sir 

Henr}' Hallet Dale, o.m., g.b.e., m.d. camb., f.r.c.p. 
LOND., Neil Hamilton Fairley, c.b.e., m.d. melb., f.r.c.p. lond.. Sir 
Alexander Fleming, m.b. lond., f.r.c.p. lond.. Sir John Fraser, bart., 
K.C.V.O., M.C., M.D., F.R.c.s. EDIN., The Rt. Hon. Lord Moran, m.c., m.d. 
LOND., p.R.c.p. LOND., and Major-General Sir Percy Stanley Tomlinson, 
K.B.E., C.B., D.S.O., F.R.C.P. LOND., had accepted the Honorary Fellowship 
of the College. Dr Ronald Haxton Girdwood (Edinburgh), Dr Angus Henry 
Campbell (Redhill, Surrey), and Dr Stanley Galbraith Graham (Glasgow) 
were introduced and took their seats as Fellows of the College. Major William 
Happer, I.M.S., Dr Robert James Kellar, m.b.e. (Edinburgh), Dr Gordon 
Douglas Malcolm (Bridge of Earn, Perthshire), and Sir Andrew Davidson 
(Edinburgh) were elected Fellows of the College. 


University of 
Edinburgh. 


At a Graduation Ceremonial held in the McEwan Hall on Wednesday, 
24th July 1946, the following degrees were conferred : — 
The Degree of Doctor of Medicine : — Ahmed El 
Shahed, Egj'pt, m.b., ch.b., 1937. Some Observations 
on Spanner’s Conception of the Placental Vascular Arrangement and the 
Maternal Blood Circulation through it. (/« absentid) ; James Innes, Scotland, 
M.B., CH.B. (ndth Honours), 1937. Studies in Malaria Chemotherapy (^Highly 
Commended for Thesis) ; Robert James Gerard Rattrie, Scotland, m.b., ch.b., 
1943. An Assessment of Clinical Jaundice occurring in a Venereal Diseases 
Clinic {Commended for Thesis) ; James Scott Robson, Scotland, m.b., ch.b. 
(ndth Honours), 1945. Fluid Retention in Patients with Chronic Liver 
Disease {Commended for Thesis) {In absentia) ; David Crombie Ross, 
Scotland, m.b., ch.b., 1937. Vitamin C in Tuberculosis ; Its Metabolism 
and Therapeutic Value ; Ian Duncan Willatt, England, m.b., ch.b., 1939. 
The Effects of Amoebic Dysentery as encountered in British Troops from 
1942 to 1946 {Com 7 ncnded for Thesis) {In absentia). 

The Degree of Master of Surgery : — Ian Scott Smillie, o.b.e., Scotland, 
M.B., ch.b., 1931. Injuries of the Knee Joint {Awarded Gold Medal for 
Thesis) ; Robert Strang, England, m.b., ch.b., 1925. Abdominal Surgery 
at a Field Surgical Unit. 


The Degrees of Bachelor of Medicine and Bachelor of Surgery : — Grace 
Barker, b.a. (oxon), England ; Patricia Mary Barraclough,’ England ; 
Elizabeth Lawler Batchelor, Canada ; Margaret Rycroft Bate, b..a.. (lond.), 
England; Francis Alexander Beale, Scotland; Fiona MelviUe Bennett, 
Scotland; Hugh Lawson Biniue, Scotland; WiUiam Logan Blackett, 
Scotland; William John Oldfield Box, England; Mary Mackay Macdonald 
Boyd, M.sc. (n.z.), ph.d. (lond.), New Zealand (with Honours) ; Egan 
Rupert Brooks, Jamaica ; John Richard Brotherton, England ; Joseph Bronm, 
Scotland ; Pamela Jane Brown {nee Rickword), England ; Stanley Parker 
Bruce, Scotland ; Mar\’ Craig Buchanan, Scotland ; Katharine Anne Bum- 
Murdocli, Scotland; James Burton, Scotland; Alick Cameron, England; 
Walter IVilson Campbell, Scotland ; Ian Walker Clark, Scotland ; Barbara 
Evelyn Clayton, England (n-ith Honours) ; Douglas Clement Cockbum, b.a. 
(cant.-vb), Scotland ; lole L’Estrangc Kilbum de Lingen, England; Andrew 
Cairns Douglas, Scotland ; Da%'id Duncan, Scotland ; John Alexander Ewing, 
Scotland ; Robert Marius Foster, Scotland ; Angus David Beattie Fothering- 
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ham, England ; Robert Frater, Scotland ; Edwin Norman Sargood Fry, 
England ; Kenneth Gordon Gadd, England ; William Ritchie Galloway, 
Scotland ; Constance Adelaide Gibbs Mitchell), England ; Robert Angus 
Fletcher Gilbert, Scotland ; James Murray Gill, England ; Roy Gillott, Eng- 
land ; Philippa Ann Glyn, England ; Abraham Goldberg, Scotland ; Richard 
Herbert Gosling, Scotland ; Jessie Ellen Joyce Grainger, Scotland ; Eric 
Robert Gunn, Scotland ; Sheila Inglis Haldane, Scotland ; Kenneth Charles 
Robertson Halliday, Scotland ; Theodore Lindsay Henderson, Scotland ; 
John Stuart Holden, England ; Ronald Houston, Scotland ; Moira Baskcrville 
Hughes, Scotland ; Elizabeth Stewart Humble, Scotland ; Richard Cenric 
Humphreys, Wales ; Morag Lillie Inslcy {ttcc Henderson), Scotland ; Andrew 
Scott Ireland, Scotland ; Gordon Ir\’ine, Scotland ; Allan Boyd Jamieson, 
Scotland ; David Anthony Llewellyn Jones, Wales ; James Douglas Kerr, 
Scotland ; Alison Bertha King, England ; Isabella Kingan, Scotland ; 
Charlotte Marjorie Methven Kirkcaldic, Scotland ; Ian Cunningham Sinclair 
Knight, Australia ; Rodney Russell Lam, China ; Samuel George Edward 
Laverty, b.sc., England ; Rosemary Whitehead Lawrence, England ; Isabel 
Joan Kirkwood Ledger, England ; Mary Kate Lcthcm, England ; Ian Calder 
Lewis, Australia ; Kok Aim Lim, n.sc.. Straits Settlements ; Peter Deans 
Livingstone, Scotland ; Hclenor Ferguson Lochhead, Scotland ; John 
Alexander Lorainc, Scotland (with Honours) ; Ethel Margaret Joan Loudon, 
Scotland ; Allan Colin McDougall, Scotland ; Margaret Munro MacDougall, 
Scotland ; William Aitkcn Macdougall, Scotland ; Patrick Cusimy 
MacGillivray, England ; Ronald Charles MacGillivray, Scotland ; Donald 
Melvin MacKaj', Scotland ; Ian Grant MacKcnzic, Scotland ; David 
Livingston MacKimion, Scotland ; John MacLcim, Scotland ; Alastair 
McNab, Scotland ; Robert Cuimingham Macnair, Scotland ; Betty Mallacc, 
Scotland ; Dilys Manners, England ; Thomas Swinton Martin, Scotland ; 
Kermeth William Matheson, n.sc., Scotland ; Katherine-Alice Mercer, 
England ; John David Craig Millar, Scotland ; Francis Robert Dimcan 
Minett, England ; Robert Richard Weir Mirrey, Scotland ; Irene Mary 
Josephine Monaghan, Scotland ; Isobel Stewart Mowat, Scotland ; Elspeth 
Margaret Orr, Scotland ; Owen Elias Owen, Wales ; John Riehard Page, 
England ; Herbert Murray Park, England ; Frank Lionel Rawson, England ; 
Alexander Reid, Scotland ; David Reid, Scotland ; Myrtle Vivien Richards, 
England ; Boris Ruebner, Czccho-Slovakia ; William Roy St Clair, Scotland 
(with Honours) ; Kathleen Isobel Scott, Scotland ; Anne Kathleen In'in 
Sellers, England ; William Lawson Sewell, Scotland ; Helen Margaret 
Shearer (^lee Lenman), Scotland ; Charles Gordon Sim, Scotland ; David 
Alexander Sime, England ; Donald Charles Simpson, England ; Kenneth 
Sinclair, Scotland ; George McMillan Smibert, Scotland ; Leslie Stewart 
Smith, Scotland ; Ian Ferguson Sommerville, Scotland ; Alan Robert 
Somner, Scotland ; John Oliver Taubman, Scotland ; Emily Dorothy Jean 
Todd, Scotland ; Colin Heriot Macdonald Walker, Scotland ; Charles Henr) 
Wheatley, England ; Rachel Brodie White, Scotland (with Honours) ; 
John William Whittick, n.sc., Scotland; Abraham Jose Williams, Nigeria; 
Cyril Eddy Williams, England ; Allen Templeton Wilson, Scotland ; James 
Thomson Wright, Scotland ; Duncan Yuille, England ; Monica Margaret 
Zealley, England. 

Diploma hi Psychiatry : — James Black Methven, m.b., ch.b. {In absentia)- 

Diploma in Tropical Medicine and Hygiene: — William Bain, 

CH.B. (glasg.) ; Joseph Antoine Philippe Bouton, m.b., ch.b. {In absentia) ^ 
George Buchanan, l.r.c.p. (ed.), l.r.c.s. (ed.), l.r.f.p. and s. (glasg.) (A» 
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absentia) ; Christian William Fraser MacKay, m.b., ch.b. (glasg.) ; 
Jagdish Prasad Mehrotra, m.b., b.s. (patna) ; Kenneth Desmond Moynagh, 
M.R.c.s. (eng.), l.r.c.p. (lond.) ; William Oliver Petrie, m.b., ch.b. {In 
absentia) ; John Morrison Smith, m.b., ch.b. (glasg.) 

The Polish School of Medicine at Edinburgh — The Degree of Doctor of 
.— Kazimierz Durkacz, m.b., ch.b. Thesis— '■ Congenital 
Absence of Teeth with Special Reference to Traumatic Anodontia ” ; Lukasz 
Kulczycki, m.b., ch.b. Thesis — “ Acrodynia in Childhood ” ; Magdalena 
Krj'stima Munk, m.b., ch.b. Thesis — “ The Influence of a Vitamin E deficient 
Diet on the Testes of Mice ” ; Roman Rejthar, m.b., ch.b. (poznan). Thesis — 
“ Sjmovial Sarcoma ” ; Olgierd Rymaszewski, m.b., ch.b. Thesis — “ The 
Changes in the Suprarenal Glands of Mice in Connection with Vitamin E ” ; 
Tadeusz Jozef Szczesniak, m.b., ch.b. Thesis — “ The Changes in Mouse Liver 
caused by prolonged Vitamin E Deficient, or Vitamin E Rich, Diets ” ; 
Henryk Wojcicki, m.b., ch.b. Thesis — “ The Therapy of Psychoneurosis by 
Narco- Analysis .” 

The Degrees of Bachelor of Medicine and Bachelor of Surgery : — Antoni 
Bobak, Wladyslaw Galecki, Karol Getta, Zenon Giedrys, Eliasz Grubsztejn, 
Wojciech Kaczmarek, Andrzej Kurowski, Tadeusz Labe^ki {In absentia), 
Zbigniew Liskomcz, Zbigniew Milewski, Liwia Alitis, Karol Sztabert {In 
absentia), Leon Wachala, Adam Wloczewski. 

Faculty of Medicine : Awards of Scholarships, Bursaries, Prizes, etc. : 
The Cameron Prize in Practical Therapeutics — Albert Szent-Gy6rg)'i, M.D., 
PH.D. (cantab). Professor of Medical and Organic Chemistry in the University 
of Szeged, Hungary, in recognition of his distinguished contributions to our 
knowledge of Vitamin C. Thesis Gold Medallist — Ian Scott Smillie, o.b.e., 
CH.M. The Ettles Scholarship and Leslie Medal — Rachel Brodie White, 
M.B., CH.B. ; The Scottish Association for Medical Education of Women Prize 
— ^Rachel Brodie White, m.b., ch.b. The Chiene Medal in Surgery — Ian Scott 
Smillie, o.b.e., CH.M. The Mouat Scholarship ui the Practice of Physic — 
John Alexander Loraine, m.b., ch.b. The Stark Scholarship in Clinical 
Medicine — Ronald Foote Robertson, m.b., ch.b. The Buchanan Scholarship 
in Midwifery and Gy7iacology — Mar}' Mackay Macdonald Boyd, m.sc., ph.d., 
M.B., CH.B. The James Scott Scholarship in Midwifery and Gyncecology — 
Ronald Charles MacGillivray, m.b., ch.b. The Vans Dunlop Scholarship in 
Materia Medica and Medicine — ^John Alexander Loraine, m.b., ch.b. The 
Fafis Dunlop Scholarship in Pathology and Surgery — Hugh Arnold Freeman 
Dudley. The Dorothy Gilfillan Manorial Prize — Barbara Evelyn Clayton, 
M.B., CH.B. The Beaney Prize in Anatomy and Surgery — ^William Roy 
St Clair, m.b., ch.b. The Feith Memorial Prize in Systematic Surgery — 
Ian Ferguson Sommer\'ille, m.b., ch.b. The Annandale Medal in Clinical 
Barbara Evelyn Cla}'ton, m.b., ch.b. The Murdoch Brown Medal 
in Clinical Medicine— E&ixa. Colin McDougall, m.b., ch.b. The Royal Victoria 
Hospital Tuberculosis Trust Medal— Alexander Loraine, m.b., ch.b. 
The Thomson Memorial Medal in Child Life and Health — John Alexander 
Loraine, m.b., ch.b. The Wighiman Prize in Clinical Medicine— 

Cairns Douglas, m.b., ch.b. The Pattison Prize in Clinical Surgery — Ian 
Ferguson Sommei^-illc, m.b., ch.b. The Lawson Gifford Prize in Obstetrics 
and Barbara Evel}-n Claj-ton, m.b., ch.b. The Maclagan Prize 

in Forensic Mcdicinc-JLilccn Vanora McWilliam, b.sc. The Stirton 
Bursary — Margaret Stirling. The Colonel Thomas Biggam Manorial Medal 
and Prize in Pathology — Rosemary Helen Macnaughton Da\ie. The Lewis 
Cameron Undergraduate Prize in Bacteriology'— HonoXd Stewart McLaren. 
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The Cunningham Memorial Medal and Prize in Anatomy — Walter Frederick 
Covilson. The Senior John Ait ken Carlyle Bursary in A natomy and Physiology 
— ^Walter Frederick Coulson. The Junior John Aitkcn Carlyle Bursary in 
Anatomy and Chemistry — Micliael Robert King. 7 'he Mackenzie Bursaries 
in Anatomy — Jean Morag Arkieson, Michael Robert King, Gerald Francis 
Morris Russell, Alan William McIntosh Smith. The Ian Oswald Prizes 
in Anatomy — Margaret Kennedy, Robert Kilpatrick. The Whiteside Bruce 
Bursary — Anne Templeton Lambic, Gerald Francis Morris Russell (equal). 
The Vans Dunlop Prize in Botany and Zoology — Anne Templeton Lambie. 
The Vans Dunlop Prize in Physics and Chemistry — .‘Vnne Templeton Lambie. 

The Address to the new Graduates was delivered by the Promotor, Professor 
G. F. Marrian, d.sc., f.r.s. 

At a meeting of the Royal College of Surgeons of Edinburgh held on 25th July, 
„ , ^ , Mr James M. Graham, President, in the Chair, the 

Surgeons following who passed the requisite examinations were 

of Edinburgh. admitted Fellows : Robert David Irvdng Beggs, m.b., 

B.CH. uNiv. CAMB. 193S ; Herbert William Gallagher, 
M.B., B.CH., B.A.o. Quccn’s University, Belfast, 1939 ; Gavin Chapman Gordon, 
M.B., CH.B. UNiv, GLASG. 1 934 ; David Bernard Handclman, l.r.c.p. axd Sr 
EDiN. (Triple) 1940 ; Ronald William Barrington Holland, m.b., c.h.b. univ. 
EDiN. 1937 ; Charles McTaggart Hopkins, m.b., b.s. univ. melb. 1934, 
M.R.c.o.G. BOND. 1939 ; Philip Jardinc, l.r.c.p. and s. edin. (Triple) 1939; 
Jeremiah Patrick Lane, m.b., b.ch. univ. college, cork, 1937 ; Thomas 
John McCormac, M.D., ch.b. univ. new 7.ealand 1938 ; Mattliew McLcarie, 
M.B., CH.B. UNIV. GLASG. 193S ; Archibald McLaren Millar, m.b., b.s. univ. 
MELB. 1936; George Herbert Moore, m.b., ch.b. univ. manch. 1934; 
John Francis Paxton, m.b., b.ch. univ. camb. 1940 j Herbert Hillary Pearson, 
M.B., B.S., UNIV. SYDNEY 1938 ; Norman Arthur Punt, m.r.c.s. eng., l.r.c.p. 
LOND. 1942 ; Sidney Sacks, m.b., ch.b. univ. cape town 1937 Derek C ( 
Simpson, m.b., ch.b. univ. new zeal.and 1940; William Maurice 
Essen, m.r.c.s. eng., l.r.c.p. lond. 1936. ^ 

Higher Dental Diplotnaies : — The following candidates, having pass , 
the requisite examinations, were admitted Higher Dental Diplomates : Johj 
Wylie Cunningham, l.d.s., r.f.p. and s. glasg. 1938; George Ale.xandii 
Cuthbertson, l.d.s., r.f.p. and s. glasg. 1939 ; Evan Wynn Davies, l.d.s.; 
univ. LIVERPOOL 1940 ; Gcorgc Alexander Lammie, l.d.s., r.c.s. edin 
1943 ; 'Donald Vemer Taylor,- l.d.s., r.c.s. eng. 1930. 

The examinations of the Board of the Royal College of Physicians of Edin- 
. burgh, the Royal College of Surgeons of Edinburgh, and 

Qualification Royal Faculty of Physicians and Surgeons of Glasgow 

Board. 3 ^®*^ concluded at Edinburgh. The following passed 

the Final Examinations, and were granted the diploma of 
L.R.C.P. EDIN., L. r.c.s. EDIN., L.R.F.p. AND s. GLASG. I — Edward Allen Barrett, 
William Rhind Brown, William Sinclair Brown, Mary Gray Buchanan, John 
Duncan, Angus Sinclair Dunn, Margaret Webster Gerrard, Robert Floy 
Gray, Ian Lamond, George Arthur Lawrenson, Julia Isabel Leitch, Graeme 
Clifford Mackie, Catherine Helen Mair, Hamish Morrison Mann, Jeannette 
Bethel Morrison, Nathan Abraham Oppenheim, Alan Charteris Pole, Jo e 
L amptey Quartey-VanderPuije, John Nestor Rankin, Bernard Whhain 
Thomas Richardson, Harry Kaye Rose, Agnes Whyte Muir Scott, Kirsty 
Florence Semple, William Pow Thomson, John Watson, Abraham Jo®® 
Williams. 
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THE SENSITIVITY OF BACTERIA TO THE 
ACTION OF PENICILLIN 

” By J. P. DUGUID, M.B., B.Sc, 

Frojn the Department of Bacteriology, Edinburgh University 

Introduction 

The clinical use of penicillin in the treatment of infections is determined 
by the sensitivity of the causal organisms. It has been customary to 
distinguish bacteria as being either “ penicillin sensitive ” or “ penicillin 
resistant.” On the basis of some in vitro test, such as the ” agar plate 
and gutter test,” an organism is found to be “ sensitive ” or ‘‘ resistant ” 
according to whether or not its growth is inhibited by penicillin in a 
concentration of about o*i to 0*3 units per ml. This distinction is in 
many respects a useful one, for during systemic administration at 
normal dosage rates {e.g. 100,000 to 200,000 units per day) the penicillin 
content of the blood serum and of infective exudates is commonly 
- J-out 0’05 to O' I units per ml. and is seldom greater than 0*3 units 
Si ' ml. (McAdam et al., 1944 and 1945). It is possible, however, 
Jo obtain much higher concentrations of penicillin in the body fluids ; 

example, up to a few units per ml. in the serum during systemic 
^'^ministration at high dosage rates, from 10 to 500 units per ml. in 
p.e urine during systemic administration at normal dosage rates, and 
yP to 10, 100 or 1000 units per ml. in the cerebrospinal fluid and in 
erous cavity, abscess cavity and wound exudates, when penicillin is 
.ntroduced locally. Many of the organisms normally considered 
” penicillin resistant ” are fully susceptible to these higher concentra- 
tions of penicillin ; for example, Strept. faecalis (Helmholz and Sung, 
1944 a and b), some Brucella strains (T’ung, 1944), and some of the 
Gram-negative bacilli (Thomas and Levine, 194S). The possibility is 
thus suggested that, in suitable cases, infections with these “ resistant ” 
organisms may respond to penicillin treatment. 

Quantitative sensitivity measurements for a number of strains of 
the same species have been recorded by several authors : for Staph, 
aureus, by Rammelkamp and Maxon (1942), Spink, Ferris and 
Vivino (1944) and Plough (1945) ; for various streptococcal species, 
by Watson (1944) and Dawson, Hobby and Lipman (1944) ; for the 
gonococcus, by Cohn and Seijo (1944) and Lankford (1945) ; for the 
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Brucella group, by T’ung (1944) ; for B. ducreyi, by Mortara, Feiner 
and Levenkron (1944) I foi" the Gram-negative intestinal bacilli, by 
Thomas and Levine (1945) ; for B. proteus, by Stewart (1945) '> for 
B. influenzEC, by Gordon and Zinnemann (1945) ; and for a variety of 
species, by Selbie, Simon and McIntosh (1945) and Meads, Ory, 
Wilcox and Finland C1945). Considerable variation, up to ten-fold 
or one hundred-fold, was commonly found in the sensitivity of different 
strains of a single species. Just as some strains of a normally 
“ sensitive ” species may be resistant to penicillin in concentrations of 
O’ I to 0*3 units per ml., a few strains of a normally " resistant ” species 
may prove sensitive to such concentrations ; for example, two patho- 
genic strains of B. influenza: (Forgacs and Hutchinson, 1.945). 

Comparison of the sensitivity measurements recorded by different 
authors is rendered uncertain because of differences in the size of the 
inoculum employed in the tests. It has been shown by Rammeikamp 
and Keefer (1943) and Hobby and Dawson (1944/7) for Strept. pyogenes, 
by Rantz and Kirby (1944) and Kirby (1945/7) for Staph, aureus, 
and by Shwartzman ('1944) for B. coli, that greater concentrations 
of penicillin are necessary for the inhibition and killing of large 
numbers of organisms in a given volume of medium than for the 
inhibition and killing of small numbers in the same volume. Accord- 
ingly, in the present sensitivity examinations of different strains and 
species, the inoculum of organisms was kept, as far as practicable, 
at a constant size. The extent to which the results obtained are 
comparable is limited to the accuracy of the method for determining 
the inoculum size and, even more, where different conditions of culture 
had to be adopted. 

Method 


Except in the case of certain organisms which required special conditions 
for growth, all the tests were carried out in the following uniform manner. 
The inoculum was prepared from a twenty-four hours’ culture ; its size was 
controlled by taking a measured volume of an appropriate dilution of a bacterial 
suspension made up to a standard opacity. From 100,000 to 300,000 organisms 
were added to each of a series of tubes which contained, in 1 ml. of trj’ptic 
horse-flesh digest broth, the different concentrations of penicillin (as shown in 
Fig. i). The penicillin was taken from a single batch of one commercial brand 
of the sodium salt (Pfizer) ; the contents of some ampoules of this batch 
had been assayed and found to contain the stated amount of penicillin. With 
each set of tests, a control test with the standard “ Oxford ” Staph, aureus 
was included. After twenty-four hours’ incubation at 37° C., the tubes were 
examined for the presence of growth, as denoted by visible turbidity or deposit. 
In tests of B. pestis, the Brucella organisms, B. smegmatis, B. butyricus and 
B. phlei, a larger initial inoculum was used : from 1,000,000 to 3,000,000 
organisms ; the tubes were examined for growth after forty-eight hours as 
well as after twenty-four hours. Tests of the gonococcus, the meningococcus, 
B. influenzae and B. pertussis were carried out in a different manner : a loop u 
of a suspension containing about 100,000,000 organisms per ml. was 
on the surface of each of a number of 10 per cent, blood agar plates wine 
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incorporated the different concentrations of penicillin ; after twenty-four and 
forty-eight hours’ incubation the plates were examined for growth. In 
tests of the tubercle bacillus, a loopful of a culture suspension was spread on 
the surface of Lowenstcin egg medium slopes ; for each strain examined, two 
inoculated slopes were used as controls and other four were treated with 
penicillin in different concentrations, o'is ml. of solution containing 100,000, 
32,000, 10,000 or 3200 units per ml. being introduced at the bottom of the 
sloped medium which was I'S ml. in volume. Assuming even diffusion of 
the penicillin throughout the medium, the final concentrations in the different 
tubes would be 10,000, 3200, 1000 and 320 units per ml. Fresh addition of 
penicillin was made ever}' second day during incubation to allow for such 
inactivation as might occur. The penicillin concentration to which the tubercle 
bacilli were exposed must have varied considerably during the period of 
incubation ; however, assays of the fluid at the bottom of the slopes suggested 
that, in the main, the concentration fluctuated about the inidal level. The 
slopes were examined for growth at intervals during one month of incubation. 


Sources of the Strains 

Old stock cultures were examined in the case of the gonococcus, 
the meningococcus, the Brucella group (3 abortus, 2 suis and 4 melitensis 
strains), B. anthracis, B. pestis, B. influenzae, B. pertussis, B. typhosus, 
B. paratyphosus A and B, B. dysenteriae (2 Shiga, 2 Flexner and 
2 Sonne strains), V. choleras, B. smegmatis, B, butyricus and B. phlei. 
The strains of the other species examined had been freshly isolated 
from human sources, where they had been present in a pathogenic or 
commensal role ; except for some of the staphylococcal strains, they 
had not been exposed to penicillin treatment. The strains of Strept. 
faecalis, B. coli, B. mrogenes, B. proteus, and B. pyocyaneus had 
been isolated from infected wounds, faeces, milk and urine. The 
strains of Strept. pyogenes, all of which produced soluble haemolysin, 
had been recovered from the throats of patients with scarlet fever 
or tonsillitis. The strains of Strept. viridans had been isolated from 
the saliva of normal persons and the blood of patients with subacute 
bacterial endocarditis. All of the strains of Staph, aureus were 
coagulase positive ; about half were from infections such as osteo- 
myelitis, breast abscess, hand suppuration and septicaemia, about 
quarter from the anterior nares, skin and clothing of healthy persons 
and about quarter from infected wounds of patients who had received 
a short prophylactic course (a few days in duration) of systemic 
penicillin treatment. 

Results 

The results of the investigation are illustrated in Fig. i. This 
shows the number of strains of each species which were just susceptible 
to each of the different concentrations of penicillin {e.g. the Fig. " 2,” 
for B. certryke, placed between the abscissse for 10 and 32 units per ml., 
denotes that, in tests of two strains of B. sertryke, growth took place 
in the presence of 10 units per ml., but not in the presence of 32 units 
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per ml.)- In the case of several species, there was a great difference 
in sensitivity between the least scnsitiv'^c and the most sensitive strains. 
This difference was one hundred-fold in the case of Staph, aureus, 
Strept. viridans, Br. melitensis and B. Ecrogencs, and was one thousand- 

SuSCEPTIBtUTY or PirFEREKT QRG^N^S^1S TO THE AcTION OF PeNICILLIN. ' 
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Fig. I. 

fold in the case of B. coli. Similar great variation in sensitivity might 
have been found in the case of some of the other species, if a larger 
number of strains of these species had been examined. . 

When the strains of Staph, aureus were grouped according to t ei 
source, it was found that the proportion of “resistant” strains ^'as 
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not the same in each of the different groups. This differentiation 
was observed in a series of examinations by the “ agar plate and gutter 
test ” on a sonlewhat extended range of strains.* Of 95 strains isolated 
from closed infective lesions such as osteomyelitis, breast abscess 
and septicsemia, only one (i-i per cent.) was “ penicillin resistant ” ; 
of 66 strains isolated from the anterior nares, skin and clothing of 
healthy persons, three strains (4*5 per cent.) were “ penicillin resistant ” ; 
and of 49 strains isolated from infected war wounds subsequent to 
systemic penicillin treatment, eighteen strains (37 per cent.) were 
“ penicillin resistant.” It is of interest to compare these results with 
the findings of Gallardo (1945) ; of 85 strains of Staph, aureus isolated 
from wounds prior to penicillin treatment, Gallardo found that 13 per 
cent, were “ penicillin resistant,” and that a further 9 per cent, acquired 
resistance during the subsequent penicillin treatment (see also Plough, 
1945)- 

As will be seen from Fig. i, penicillin in a concentration of o-i 
units per ml. was inhibitory for most strains of the species normally 
considered “ penicillin sensitive,” and was not inhibitory for any 
strains of the species normally considered “ penicillin resistant.” 
Some strains of Strept. fsecalis, B. pestis, the Brucella group, B. 
influenza, B. pertussis, B. typhosus and B. paratyphosus B were 
susceptible to penicillin in concentrations of i and 3-2 units per ml. 
As such concentrations are obtained in the serum during systemic 
administration of large doses, systemic infections with these partially 
resistant organisms may in some cases respond to penicillin treatment. 
Many strains of almost all the “ penicillin resistant ” species were 
found to be susceptible to penicillin in concentrations of from lo to 320 
units per ml. Penicillin concentrations of this order are readily attained 
in the urine and in the exudates of locally treated cavities and surfaces. 

. It is possible, therefore, that urinary infections and accessible local 
infections, caused by the Gram-negative bacilli, may in many cases 
be amenable to penicillin treatment. It must be remembered, however, 
that the numbers of organisms present in infected exudates and urine 
may be much greater than the numbers of organisms initially present 
in the sensitivity test mixtures ; when this is the case, higher con- 
centrations of penicillin will be required than those indicated by the 
results of the sensitivity tests. For example, a strain of B. coli which 
was susceptible to 32 units per ml. when the inoculum was 300,000 
organisms per ml., was not susceptible to less than 100 units per ml. 
when the inoculum was 30,000,000 organisms per ml. 

The most resistant organisms encountered, which were able to 
grow freely in penicillin concentrations of 320 units per ml. or higher, 
included a few of the strains of B. coli and B. serogenes, and all of 
the tested strains of B. pyocyaneus, B. tuberculosis and the saprophytic 
acid-fast bacilli. Even these very highly resistant organisms, however, 
were found to be inhibited by penicillin when the concentration was 

• Carried out in collaboration with Dr S. W. Challinor of this department. 
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sufficiently increased. The strains of B, pyocyaneus, B. coli and 
B. cerogenes were inhibited by looo, 3200, 10,000 or 32,000 units per 
ml. ; the acid-fact saprophytes were susceptible to 1000 units per ml. ; 
the strains of B. tuberculosis failed to grow in the culture tubes to 
which 3200 or 10,000 units per ml. were added every second day. Thus, 
under the conditions of these tests, absolute resistance to the action of 
penicillin was not found in the case of any species or stram examined. 

The Action of Penicillin on “ Resistant ” Organisms 

It was necessary to consider the possibility that the inhibition of 
growth of the more resistant organisms by strong solutions of penicillin 
was not due to the specific activity of the penicillin, but was due 
instead to some non-specific activity of the penicillin or of the impurities 
present in the preparation used. It is not thought that this was the 
case ; evidence was obtained in several ways to suggest that inhibition 
was indeed due to the specific activity of penicillin. Firstly, the 
inhibitory action of the penicillin solutions on " resistant ” organisms 
was annulled by the addition of penicillinase. Seco 7 idly, the action 
of penicillin on " resistant ” organisms was similar to its action on 
“ sensitive ” organisms, as regards its relationship to the size of the 
inoculum and the nutrient character of the medium. Thirdly, similar 
characteristic morphological changes were produced in the “ sensitive ” 
and in the " resistant ” organisms by effective concentrations of 
penicillin. 

The Effect of Pcfiicillinase. — Experiments to show that inhibition 
was annulled by penicillinase, were carried out with sodium penicillin 
(the Pfizer penicillin, and also Glaxo penicillin of 669 units per mg.). 
The penicillinase * used was the filtrate of a B. subtilis broth culture 
prepared in the presence of penicillin. In parallel with the usual , 
sensitivity test for each strain, a test was carried out in which each 
of the different penicillin concentrations was made up in a mixture of 
O' I ml. of penicillinase solution and O'p ml. of broth. The mixtures 
were allowed to stand for one hour before inoculating and incubating. 
Tests were carried out in this manner with twelve strains of B. 
pyocyaneus, nine strains of intermediate B. coli, two strains of typical 
B, coli, two strains of B. aerogenes and one strain each of the smegma 
bacillus, the butter bacillus and the timothy-grass bacillus. In every 
case the presence of penicillinase was found to allow growth of the 
organism in penicillin concentrations which otherwise would have been 
inhibitory. Thus, in tests with the Glaxo penicillin, the smegma 
bacillus, the butter bacillus and the timothy-grass bacillus were found 
to be inhibited by a penicillin concentration of 1000 units per ml. m 
the absence of penicillinase, while not to be inhibited even by a con- 
centration of 3200 units per ml. in the presence of penicillinase ; (some 

* Prepared by Miss M. L. Campbell- Renton and Dr S. W. Challinor of this 
department. 
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inhibition, presumably non-specific, was given by 10,000 units per ml. 
in the presence of penicillinase). Six strains of B. pyocyaneus were 
tested against the Pfizer penicillin and another six against the Glaxo 
penicillin ; in the absence of penicillinase, growth was inhibited by 
10,000 or 32,000 units per ml., while in the presence of penicillinase 
no strain was inhibited by 32,000 units per ml. In tests with the 
Glaxo penicillin, the strains of B. coli and B. serogenes were inhibited 
variously by concentrations of from 100 to 10,000 units per ml. in the 
absence of penicillinase ; in the presence of penicillinase, no inhibition 
was given by 10,000 units per ml. 

The Bactericidal Action of Penicillin. — The mode of action of 
penicillin on “ resistant ” organisms was found to be similar to its 
mode of action on “ sensitive ” organisms. When sub-inoculations 
(by “ plating out ”) were made from the sensitivity test mixtures, 
first before and then after incubation, it was found that effective con- 
centrations of penicillin killed the organisms initially present and 
did not merely inhibit growth ; this was demonstrated in the case 
both of ‘‘ sensitive ” and of “ resistant ” organisms. Furthermore, 
when inocula of different sizes were tested in this way {e.g. 10®, 10^, 
10®, 10®, 10* and 10® organisms per ml.), it was found that greater 
concentrations of penicillin were required to inhibit and kill the larger 
than the smaller inocula : a doubling of penicillin concentration was 
often required for a hundred-fold increase in the size of the inoculum. 
This was demonstrated both for the “ sensitive ” organisms Staph, 
aureus, B. anthracis and B. diphtheriEe, and for the “ resistant ” 
organisms B. pyocyaneus, B. phlei and B. coli {cf. Shwartzman, 1944). 
The dependence of bactericidal action and rate of killing by penicillin 
upon the nutrient character of the medium has been established in 
the case of “ sensitive ” organisms by several investigators (Bigger, 
1944 ; Hobby and Dawson, 1944^ ; Lee, Foley and Epstein, 1944 ; 
Miller and Foster, 1944 ; and Todd, 1945). In the present investiga- 
tion, the same relationship of the bactericidal action to the nutrient 
character of the medium was found in the case of a “ resistant ” 
organism, B. srogenes. Changes in the viable count, during twenty- 
four hours’ incubation in the absence of penicillin and in the presence 
of 1000 units per ml., were observed in cultures inoculated with 100,000 
organisms per ml. When a highly nutrient medium was used {e.g. 
nutrient broth, peptone water, or a dextrose and ammonium salt 
solution), B. aerogenes multiplied rapidly in the absence of penicillin 
(an increase of one thousand to ten thousand-fold in the first eight 
hours) and was rapidly killed in the presence of penicillin (a reduction 
of one thousand to ten thousand-fold in eight hours). W^hen a poorly 
nutrient medium was used {e.g. saline, tap water or Locke’s solution), 
multiplication was very slow in the absence of penicillin (three to 
thirty-fold in the first eight hours) ; correspondingly, in the presence 
of penicillin, killing was also slow (ten to three hundred-fold in eight 
hours). 
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The Morphological Changes Produced by Penicillin. — Gardner 
(1940 and 1945) has described certain morphological changes which 
arc produced by penicillin in both “ sensitive ” and “ resistant ” 
organisms. In the present investigation, a study was made of the 
morphological changes undergone by B. pyocyaneus, B. proteus, B. 
coli, B. serogencs, B. paratyphosus B, V. cholcraj, B. pcstis, B. anthracis 
B. diphtheria;, Staph, aureus and Strept. pyogenes. These organisms 
were observed directly (unstained) while growing on blocks of nutrient 
agar which incorporated different concentrations of penicillin and 
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Fig. 2 — The cfTcct of penicillin on growth of B. coli. 


which were mounted between a slide and coverslip under an incubated 
microscope. Essentially the same sequence of changes was found to 
occur in the “ resistant ” as in the “ sensitive ” organisms, although, 
as might be expected, the exact features presented were to some extent 
dependent on the initial morphological type of the organisms. (S^ 
Fig. 2 for a diagrammatic representation of the changes shown ) 
Gram-negative bacilli in the unstained state.) 

(l) At penicillin coiicenh'ations in the neighbourhood of, 
one-third to thirty times, the lozvest inhibitory concentration for 
strain. There was an initial period of growth which usually 
four, five or six hours, but which might be prolonged up to ten 
or even longer with the lower penicillin concentrations, and shor e 
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to two or three hours with the higher concentrations. During this 
period, some multiplication took place, together with considerable 
enlargement of the individual cells ; a single bacterium of the inoculum 
often gave rise to two, four or eight abnormal giant cells which were 
destined ultimately to die as a result of the action of the penicillin. 
Death of the organisms, which terminated the period of growth, was 
usually marked by visible lysis. In many species, lysis was initiated 
by the protrusion of “ bubbles ” of protoplasm. The organism would 
then become paler in appearance and either disappear entirely or 
remain visible as a delicately outlined, empty or slightly granular 
“ ghost.” Lysis sometimes occurred rapidly, in the course of a few 
minutes, and sometimes gradually, during the course of an hour or so. 

In the case of the Gram-negative bacilli and V. choleras, enlargement 
took the form of elongation into filaments of 10, 20, 30 or even 100 
microns in length. A large proportion of the filaments developed, 
at one or more points in their length, spindle-shaped or spherical 
swellings, from 2 to S microns in breadth ; most commonly, a single 
swelling was found in the middle of a filament, at the site of what 
appeared to be a transverse septum incapable of developing to the 
stage of complete fission. In preparations stained by the method of 
Robinow (1944) for demonstrating cytoplasmic boundaries, the 
transverse equator of each swelling was seen to be occupied by a band 
or rounded body, which was intensely stained like the cytoplasmic 
boundaries ; deeply stained transverse bands were also seen at 
intervals along the filaments, representing perhaps imperfectly formed 
boundaries between the component bacterial units. When stained by 
Robinow’s method for demonstrating chromatinic (“ nuclear ”) bodies, 
each filament was found to contain these bodies, usually as single or 
paired transverse rods, distributed in a fairly regular manner along 
its length ; in the swellings, the chromatinic bodies were clustered 
irregularly and were usually absent from a large central area which 
apparently corresponded to the equatorial cytoplasmic mass. Up 
to the stage of filament formation and swelling, the abnormal 
cells were apparently alive, for growth and “ nuclear ” division had 
been proceeding and normal motility was exhibited in the case of the 
motile strains (e.g. of B. proteus and V. cholerae). Lysis, and thus 
death, of the filamentous cell was in most cases initiated by the gradual 
or sudden protrusion, usually from the region of a swelling, of one, 
two or sometimes more “ bubbles ” of protoplasm, which varied in 
diameter from i to over 10 microns and which contained numerous 
chromatinic bodies ; following this, the filament became pale, or even 
disappeared entirely. Some filamentous cells underwent lysis without 
any visible protoplasmic protrusion, and some without even having 
developed a swelling. 

In the case of B. anthracis (see Mackie, 1946 ; figure), single 
bacilli developed into short chains of from two to eight swollen, oval 
or spherical cells ; these were from 2 to 4 microns in transverse 
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diameter. Lysis was sometimes initiated by the protrusion of 
visible “ bubbles ” of protoplasm. The swollen bacilli shrivelled up, 
became pale and either disappeared or remained visible as empty 
“ ghosts.” In the case of B. diphthcrisc gravis, single bacilli developed 
into short filaments which consisted of from two to eight cells, marked 
off from each other by transverse septa, but seldom accomplishing 
complete fission and separating in the normal manner ; some cells 
became swollen, up to 2 or 3 microns in breadth. A proportion of 
the cells underwent lysis, becoming pale and empty looking ; there 
was no visible protoplasmic protrusion. In the case of Staph, aureus 
and Strept, pyogenes, swollen, spherical and oval forms were developed, 
of up to 2 or 3 microns in diameter ; multiplication was often marked 
by incomplete fission, resulting in the formation of clusters of incom- 
pletely separated staphylococci and spindle-shaped chains of closely 
fused, giant streptococci. A proportion of the cells underwent lysis ; 
these merely became pale and did not show any visible protoplasmic 
protrusions. The swollen cells which remained unlysed appeared to 
be dead ; when placed on fresh nutrient agar, they did not again begin 
to grow. 

(2) At penicillin concentrations much higher^ e.g. over thirty times 
higher, than the lozucst inhibitory concent ratiozi. There was no initial 
period of growth. The cells did not enlarge by elongation or swelling, 
and they did not multiply except for the occasional completion of a 
single division. Lysis usually took place within one or two hours. 
The Gram-negative bacilli became pale or disappeared entirely, some- 
times after the protrusion of small ” bubbles ” of protoplasm and 
sometimes without this occurring. B. anthracis became very pale, 
or disappeared entirely, without visible change in shape or protoplasmic 


protrusion. B. diphtherias, Staph, aureus and Strept. pyogenes 
showed little change. 

This sequence of morphological changes exhibited both by 
“sensitive” and by “resistant” bacteria, appears to be related 
essentially to the bactericidal action of penicillin. None of the change 
were due to the action of impurities present in the commercial penicillin 
preparations, for exactly the same changes were produced by pure 
crystalline sodium penicillin (1600 units per mg.) in tests with B. 
anthracis, B. proteus, B. serogenes and B. coli. 


Conclusions 

It appears that all bacteria (within the limits of this investigation) 
are susceptible in some degree to the specific activity of penici in. 
If this is so, the metabolic mechanism or cellular component upon 
which penicillin exerts its effect, musV be possessed in common by 
bacterial species. Variations in degree of sensitivity may be due 0 
variety of factors ; in some cases, a high degree of resistance 
be due to penicillinase production (Bondi and Dietz, 1944 ’ 
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1945^). Little is known about the mechanism of the bactericidal action 
of penicillin, beyond that only actively metabolising and growing cells 
are susceptible. The morphological changes described above as 
produced by the lower penicillin concentrations, in particular the 
failure of proper cell division and the ready occurrence of swelling 
and protoplasmic protrusion, suggest that penicillin in these con- 
centrations interferes specifically with the formation of the outer 
supporting cell wall, while otherwise allowing growth to proceed until 
the organism finally bursts its defective envelope and so undergoes 
lysis. In the higher concentrations, penicillin must act somewhat 
differently. 

Summary 

1. Quantitative measurements of sensitivity to penicillin have been 
carried out on a number of strains of each of a variety of bacterial 
species. 

2. Many strains of those organisms which are usually considered 
*' penicillin resistant ” were found to be susceptible to penicillin in 
concentrations obtainable in infected body fluids. 

3. Under the conditions of the tests, absolute resistance to the 
action of penicillin was not found in the case of any of the strains or 
species examined. 

4. Reasons are given for believing that the nature of the action of 
penicillin on “ resistant ” organisms is essentially the same as the 
nature of its action on “ sensitive ” organisms. The action of penicillin 
on “ resistant ” organisms is annulled by penicillinase. As with 
" sensitive ” organisms, the action of penicillin on “ resistant ” 
organisms is bactericidal and not merely bacteriostatic ; the lowest 
bactericidal concentration varies with the initial number of organisms 
present in a given volume of medium ; the rate of killing varies with 
the nutrient value of the medium. Similar characteristic morphological 
changes are produced in “ sensitive” and in “ resistant” organisms 
by effective concentrations of penicillin. 

I wish to express my thanks to Professor T. J. Mackie for his valuable advice and 
for his interest in this investigation. 
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WARTIME ADVANCES IN MEDICINE WHICH MIGHT BE 
TRANSLATED INTO CIVIL PRACTICE** 

By Sir ALEXANDER BIGGAM, K.B.E., C.B., M.D., F.R.C.P.E. (Hon.), 
F.R.C.P., D.T.M. 5:H., K.H.P., Major-General, late R.A.M.C. 

In a world war many long-standing medical problems assume such 
vital importance to the fighting services that a solution must be found 
at all costs. During the recent war, service medicine has led to major 
progress in our knowledge of several important fields. Minor advances 
have also been recorded and there is much that can be translated to 
civil medicine. 

Preventive medicine is of first importance in war and here the 
greatest strides have been made during the war years. 

Control of Insects and Other Pests 

(i) Insecticides . — ^The two insecticides which were most widely 
employed in pre-war days were pyrethrum and derris, but on the entry 
of Japan into the war the supply of these had been largely reduced. 
In 1942 dichlordiphenyl-trichlorethane (D.D.T.) came to the notice 
of the British and United States Governments, who at that time were 
seeking a substitute for pyrethrum and derris, the two natural insecti- 
cides hitherto used to combat the insect vectors of malaria and typhus. 
This multi-purpose insecticide has proved to be the outstanding recent 
achievement in the field of preventive medicine. 

Extensive trials with D.D.T. have demonstrated that it is an ideal 
insecticide because it is highly lethal to insects as a contact and stomach 
poison and of low toxicity to man. D.D.T. is very effective against 
mosquitoes, sandflies, house flies, bed-bugs, cockroaches, lice and fleas. 
Because of its great stability it has a remarkable residual effect un- 
equalled by other insecticides. It has therefore been used with great 
effect as a residual spray on walls indoors and on vegetation and 
other material out-of-doors. An extensive field trial indicates that 
surfaces so treated remain lethal to insects coming in contact with them 
up to a month or more after the application of the D.D.T. A S per 
cent, concentration is suitable for most insecticidal purposes. 

By applying this solution to the inside of houses as a residual 
spray mosquitoes, bugs and other insects coming in contact with 
these surfaces for long periods afterwards will be destroyed ; similarly 
by spraying surfaces around cookhouses or other places where flies 
tend to collect these pests can be largely eliminated. In Burma it has 

* A Honyman Gillespie Lecture delivered in the Royal Infirmary on 13th June 

1946- 
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been shown that by Carrier spraying with a 5 per cent, solution of 
D.D.T. on the surrounding ground outside the huts to a depth of 
fifty yards, in addition to inside spraying, a very great reduction in the 
mosquito population can be efTcctcd. Considerable difficulties have 
been met with in spraying D.D.T. from aircraft, especially when 
weather conditions arc unsuitable for flying. An interesting story is 
told of the behaviour of the local population in one area where air 
spraying was being done ; they all rushed into the open immediately 
the plane was heard, their object was not to see the plane but to get 
some- of the D.D.T. on their heads for they had discovered what an 
excellent lousicidc it was. 

It can be easily understood what a boon D.D.T. has proved in 
combating insect-borne diseases such as malaria, sandfly fever, 
leishmaniasis, dengue, trypanosomiasis, dysentery', typhoid, epidemic 
typhus and plague. In addition, it is a great relief to be free from the 
vexation caused by the bed-bug and other biting creatures. 

In 1942 Imperial Chemical Industries discovered another insecticide, 
benzene hexachloridc (666), vvhich has similar insecticidal properties to 
D.D.T. ; so far this has not been given any large scale trial by the 
services. 

(2) Repellents . — Early in the late war the discovery' of the insect- 
repellent properties of dimcthylphthalatc (D.M.P.) was of outstanding 
importance. It rapidly superseded citronella oil and despite the vast 
amount of research in the field, D.M.P. is still pre-eminent. Applied 
to the skin it gives protection against biting insects for two to three 
hours. Even in this country' it has a place in saving us from the biting 
midge and the harvest bug. It has been proved that a high degree of 
protection against insect bites can be achieved by wearing over the 
exposed parts of the body D.M.P.-imprcgnatcd veils, gloves, socks, 
etc., made of strong f-in. fish net material. The netting holds the 
repellent so that it requires reimpregnation only once a week. To be 
effective, however, this must be worn next to the skin and have no other 
garment over it. 

(3) Miiicides. — D.M.P. has a marked lethal effect on the mite an 
is therefore of value for protection against the mite typhus (scru 
typhus). The plan is to smear D.M.P. on the clothing at regular 
intervals. Dibutylphthalate (D.B.T.), however, has been shown to e 
more persistent ; it withstands exposure to damp conditions for longer 
than D.M.P. Applied to garments, it is effective for from seven to 
fourteen days under tropical conditions. For this reason D-B.P- 
been adopted by' the British service as the anti-mite fluid for applicattoo 
to garments as a protection in scrub typhus countries. Benzyl 

is also showing considerable promise against mites, both m 
laboratory and the field. „ 

A “ Summary of Information on Insecticides and Repelleiffs 
contained in a publication from the office of the scientific a v 
(chemistry) Ministry of Production. 
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Scabies 

Prior to the late war scabies was treated almost entirely by sulphur 
which entailed baths before applying the ointment. Now in the service 
the disease is largely treated with benzyl benzoate lotion or emulsion. 
This can be applied to the untreated skin with a brush, or better still, 
the patient can dip his hands in the solution and apply it to every inch 
of the skin below the neck. Two applications should be made with an 
interval of fifteen minutes behveen on each of two successive days ; no 
further application should be made after this for at least ten daj's. 
The clothes are put on directly over the emulsion thus allowing enough 
of the drug to come in contact with any of the parasites whieh may 
be on the underclothing. Separate disinfestation of the clothes is not, 
therefore, required except in unusually severe cases. 

Head Lice 

Buxton’s work has led to the thiocyanates being very largely 
employed for destruction of head lice in the women’s services. The 
results have been so satisfactory that medicated hair oils containing 
thiocyanates are now available for purchase by the general public. 
Trials with D.D.T. emulsions against Pedicuhis capitis are giving 
very good results but toxicity tests are not yet complete. 

Malaria 

At the beginning of this war malaria was our greatest problem in 
most of the overseas theatres of war. In Burma it was the cause of 
nearly half of all the total sickness and in the season of highest incidence 
it was responsible for 80 per cent, of all admissions to hospital. 
Fortunately, great advances have been made in the methods of personal 
protection against this disease — methods that are applicable even when 
troops are situated in areas where permanent anti-mosquito measures 
cannot be carried out ; malaria is thus open to attack at many points. 
Mosquitoes — adults as well as larvae — can be destroyed by D.D.T., 
biting can be prevented by the wearing of protective clothing and the 
use of repellents (D.M.P.), and finally, even when men are bitten by 
infected mosquitoes, the disease can be kept from causing clinical 
symptoms by the use of suppressive mepacrine (atebrin). When Java 
was lost and we had to find a substitute for quinine against malaria, 
mepacrine was the drug selected for this purpose. At that time (1942) 
our knowledge of the best way of using mepacrine against malaria 
was very incomplete, and an enormous amount of field, laboratory, 
and clinical research had to be undertaken before we learned all that 
we now know about suppressive mepacrine. 

To enable these researches to be carried out, in this country 
volunteers came forward ; these volunteers included members of the 
Friends Ambulance Unit, students at Oxford University where the 
Army Malaria Research Unit was located, and serving soldiers for 



4 i 6 


ALEXANDER BIGGAM 


the work at the Royal Army Medical College. They took varying 
doses of mepacrine over prolonged periods in order that we might 
observe the effect of the drug on their health, study its behaviour 
in the body, and learn more about its action on malaria parasites. 
Innumerable obsenmtions on blood levels were made ; tests were 
carried out on the functions of the liver and other organs of those 
who had been on the drug for long periods in order to determine 
whether any ill-effects were being produced ; and many volunteers 
submitted to infection with subtertian (P. falciparits) malaria so that 
accurate information could be obtained about the best method of 
using mepacrine. It was found that the best all-round method of 
suppressing malaria was the regular, daily administration of O'l gm. 
of mepacrine given under strict supervision and continued for as 
long as the person was under the risk of infection and for one month 
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after he left the malarious area. When this procedure is properly 
carried out, the results are beyond question. It may be said, for all 
practical purposes, that clinical attacks of malaria cease to occur. 
Moreover, if the continuation course is kept up for one month after- 
wards, those who have been infected with subtertian malaria will be 
cured — their dangerous infection will not relapse. On the other hand, 
attacks of benign tertian (P. vivax) malaria will still occur after t e 
drug is stopped, and these attacks have to be treated on the usua 
lines. The employment of suppressive mepacrine in highly malarious 
regions has been the greatest single factor in maintaining our forew 
in these areas in a condition fit to fight and defeat the enemy (Table }• 


Besides more effectively suppressing malaria, mepacrine 


has the 


additional advantage over quinine that it does not 
blackwater fever ; in fact, since quinine has been given up, 
much dreaded and dangerous complication has almost entirely 'S 
appeared from areas which were formerly notorious for its 
Furthermore, those who take suppressive mepacrine regularly o 
develop the severe cerebral and other complications which were 
often a cause of death in pre-mepacrine days. 
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Much has been done to discover the best method of bringing about 
a radical cure of B.T. malaria (P. vivax). Massive doses of mepacrine 
have not given the results that some expected. Observations on the 
relapse rates of a carefully follo\vcd-up scries of cases of relapsing 
B.T. malaria treated in this country indicate that combined treatment 
with quinine and pamaquin (plasmoquin), 30 grains of quinine and 
0-03 gm. of pamaquin given daily for ten days, secures by a long 
way the greatest number of radical cures (Table II). Patients on this 

TABLE ir 

Treatment of Relapsing B.T. Malaria contracted in the Central Mediterranean 
Area — Extract from D.B.R. Interim Report on Malaria Relapses after 
Treatment with Quinine and Synthetic Quinine Substitutes. 


Records examined after a follow-up five months later showed : — 


1 Relapses after Treatment. 

Course M. 

1 

Course QP. j 

Number of Cases. 

Per Cent, of All 
Cases. 

Number of Cases. 

Per Cent, of All 
Cases. 


None 

429 

66-0 

5=4 

S97 

I 

184 

28-3 

56 

9-6 

2 

33 

s-i 

4 

07 

3 

4 

06 

0 

... 

Total relapsed cases 

221 

34-0 

60 

I0'3 


(1) Mepacrine (M) Course. — o-S gm. dailyfor two days then 0-5 gm. daily for ten days. 
Total dose 4‘6 gms. 

(2) Quinine pamaquin (QP) Course . — Quinine grains 30 pamaquine 0'03 gm. daily for 
ten days. 


treatment must, however, be under medical observation during the 
whole period, so that the pamaquin can be discontinued if signs of 
toxicity appear. HEemoglobinuria has occurred in a few patients 
taking pamaquin, but this has not been a source of trouble in British 
patients. In Indians, however, the occurrence has not been infrequent 
and for this reason if administered the daily dose should be reduced 
to 0‘02 gm. 

A new compound, SN 13276, closely allied to pamaquin, has been 
produced in the United States ; this is said to be a less toxic drug 
than pamaquin but to have all the anti-malarial properties of the old 
drug. If this proves to be correct and we can safely give it in larger 
doses, then it should prove a valuable preparation for the eradication 
of relapsing B.T. malaria. 

While the patient is still residing in a malarious area, treatment of 
a clinical attack of uncomplicated malaria is nowadays usually carried 
out with mepacrine alone. During the first two days of treatment, 
relatively large doses are given to secure a rapid concentration of 
drug in the blood and tissues, and this is maintained by a smaller 
VOL. LIU. NO. 8 „ 
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daily dose during the remainder of the treatment. A total of 0-6 to 
0'8 gm. of mepacrine is a suitable daily dose for an adult on the first 
two days, and a daily maintenance dose of 0*3 gm. is usually given 
for a further five days. Suppressive mepacrine treatment should then 
be commenced as soon as this treatment has been completed. 

If after leaving a malarious area a patient develops frequent 
relapses, it is advisable to give him ten or fourteen days’ quinine and 
pamaquin treatment to obtain a radical cure. 

Major J. Innes, who until recently was in charge of No. 2 Malaria 
Research Team, has carried out some valuable research in malaria, 
first in the Central Mediterranean Force and later in this country. 
He has shown that any course of treatment for B.T. malaria containing 
pamaquin will give a lower relapse rate than treatment without 
pamaquin. His results indicate that intermittent quinine and pama- 
quin treatment of relapsing B.T. malaria given over a period of 
thirty-one days is likely to give the best results of all. On this treatment 
they received initially seven days of quinine (gr. 10) and pamaquin 
(O’Oi gm.) given t.i.d. and then after a rest from drugs for seven days 
two further five-day courses of dosage with another interval of seven 
days between these courses. The total quinine given was 510 grains 
and pamaquin 0*51 gm., and so far no relapses have been reported. 
This course is less liable to cause toxic manifestation than the continuous 
dosage. 

Intramuscular mepacrine given in doses of 0*2 to 0*4 gm. is 
extremely valuable for producing a very rapid concentration of 
mepacrine in the blood where this is required. 


A New Anti-Malarial Drug 

A new synthetic anti-malarial drug marketed by the British firm, 
Imperial Chemical Industries, may be expected to play an important 
part in the prevention and treatment of malaria. 

Mode of Action . — Paludrine acts on the asexual parasites of the 
human cycle, apparently by inhibiting nuclear division. It has no 
detectable effect on the morphology of gametocytes in human blood, 
but if mosquitoes are fed on a human gametocyte-carrier while he is 
taking paludrine, the mosquitoes do not become infected. Ooc}'st 
formation fails in the mosquito, possibly because of some action of the 
paludrine in its stomach. 

Perhaps even more important is the action of paludrine during 
the pre-patent phase of human malaria — the incubation period 0 
ten days or so between the injection of sporozoites and the appearance 
of clinical symptoms and ring forms in the peripheral blood. 
Cairns in Australia, Hamilton Fairley has shown that if 100 mgnri^ 

(O'l gm.) is given twice a week during this period, sporozoite-mfec e 

volunteers, bitten repeatedly by infected mosquitoes, fail to 
parasites in their blood. This observation rests on the stringent 
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of sub-inoculation of 200 c.c. of blood into a second group of susceptible 
volunteers. 

In subtertian malaria {P. falcipanan), attacks of the disease do 
not follow when paludrine is stopped, the drug acting apparently as 
a true causal prophylactic., A single dose of $0 mgrms. during the 
pre-patent phase has produced the same effect. In benign tertian 
(P. vivax) malaria, on the other hand, 100 mgrms. of paludrine daily 
acted only as a suppressive because overt attacks followed cessation 
of treatment, although after a longer interval than with mepacrine 
given in the same way. 

Therapeutic Use. — For treatment of clinical attacks the optimum 
dosage is not yet known. As much as i gm. daily has been given, 
but 250 mgrms. twice daily for seven to fourteen days will probably 
be sufficient. This should cure patients with subtertian (P. falcipanan) 
malaria ; but treatment of benign tertian (P. vivax) relapses with 
paludrine has not given such good results as the ten- to fourteen-day 
quinine-pamaquin course. 

Side Effects. — The drug is pleasant to take and it does not stain 
the skin. Undesirable effects are slight except with very large doses. 
Minor effects are vomiting and epigastric discomfort. With large 
doses evidence of renal irritation may appear : red blood cells and 
hyaline and granular casts in the urine. 


Dysentery 

(i) Bacillary Dysentery. — Under primitive conditions of hygiene, 
bacillary dysentery is very likely to become prevalent. Such a state 
of affairs is often inevitable for an army living under active-service 
conditions, and this form of dysentery has therefore been responsible 
for much loss of manpower in the services, especially in tropical or 
sub-tropical areas. 

In the early days of the recent war, the dysentery rate was high 
and many patients suffered from extremely severe infection which 
ended fatally in some instances. The Middle East Forces turned to 
the sulphonamide drugs for the treatment of this disease with very 
promising results. The preparation which the British Army has 
largely used is sulphaguanidine ; the United States forces, however, 
prefer sulphadiazine and claim that the results with this drug are 
superior to those with sulphaguanidine. There is evidence to support 
the view that almost any of the sulphonamide preparations are of 
value in the treatment of bacillary dysentery ; but if the patient is 
dehydrated, especially if he is in a tropical country where much fluid 
is lost by sweating, then as a safeguard against kidney damage 
sulphaguanidine is the preparation of choice. Owing to the absence 
of urinary complications during the administration of sulphamezathine 
this preparation should be a valuable one for use in bacillary dysentery. 
Shortage of supply, however, did not permit of its wide use in this 
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disease during the \var years. Phthalyl sulphathiazole, owing to its 
powerful action against bowel organisms, should also be a useful 
preparation. 

To ensure the best results, it is important to begin treatment at 
the earliest possible moment. The Army, therefore, felt justified 
in recommending that an}' acute diarrhoea should be treated with 
sulphaguanidinc without waiting for laboratory confirmation. Since 
this policy has been adopted, really severe attacks of bacillary 
dysentery have seldom been encountered, and the results of treatment 
with sulphaguanidinc have been very satisfactory’. In forward areas 


TABLE III 



sulphaguanidinc was issued to small detached parties of men so that 
they could carry out treatment themselves. The usual dose is S gms. 
every three hours for the first twenty-four hours ; thereafter the dose 
is reduced and the interval lengthened according to the patients 
response. As a rule, a total dosage of about lOO gms. is adequate 
for the treatment of a patient with bacillary dysentery (Table I )■ 
In isolated communities this method of treating bacillary dysentery 
is of great value because the patient can be treated locally and ont, 
and difficult journeys thus avoided. Anti-dysenteric serum 
very rarely required in the treatment of patients suffering from oaci 
dysentery. Reports from United States Army sources suggest 
value of giving sulphonamide as a prophylactic at the commenc 
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The B.D.H. range of Penicillin preparations includes : — 


PENICILLIN 

Vial containing 100,000 int. units 
Vial containing 200,000 int. units 
Vial containing 300,000 int. units 
Vial containing 1,000,000 int. units 

PENICILLIN (Oil-wax) SUSPEN- 
SION B.D.H. 


PENICILLIN EYE OINTMENT 
B.D.H. 

(Penicil/in Ointment for t/ie Eye B.P.) 
Collapsible tube of I drm. 

PENICILLIN LOZENGES B.D.H. 

(Lozenges of Penicillin B.P.) 

Container of 50 


(Oiiy injection of Penicillin B.P.) PENICILLIN OINTMENT B.D.H. 

Vial containing 10 ml. ’ (Ointment of Penicillin B.P.) 

Vial containing 20 ml. Container of 1 oz. 

Detoiis of dosage and other relevant information on request 
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^ “ There is a time for every purpose,” and Nature 

appointed the hours of night as the time for 
recuperation. Making these hours coin- 
with the taking of an evacuant has sound 
psychologic as well as therapeutic justification if 
X ' medication does not interfere with the salutary 

” effect of unbroken sleep. In the case of Agarol 

the patient is hardly conscious of ha\'ing taken an 
evacuant. There is no unpleasant after-taste, no 
griping ; and there need be no fear of an untoward 
premature result, for Agarol acts with almost 
clock-like regularit5^ allowing eight hours from 
the time of taking to the time of evacuation. 
Agarol is a mineral oil emulsion with a small dose 
of phenolphthalein. 
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Indigestion v/hich fails to respond 
to routine treatment is often due 
to lack of the enzymes essential 
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of an outbreak of bacillarj' dysentery in a unit to prevent the spread 
of the disease. 

Bacta-iophagc Treatment . — It was shown by Boyd and Portnoy ^ 
in the Middle East Force that this form of treatment was of no value. 
Conversations with captured German medical officers revealed that 
they had reached the same conclusions. 

The value of D.D.T. in the control of flics and the spread of 
dysentery has been mentioned under insecticides. The absence of 
flies where D.D.T. residual spray has been properly applied to the 
right places is very striking. It should be remembered, however, 
that in practice D.D.T. is only effective against the adult fly; once 
the egg has been laid it will not prevent the further development up 
to pupation. 

(2) Amcebic Dysentery . — Large numbers of our troops have had 
to operate in countries where amoebic dysentery is prevalent. As a 
result much experience has been gained in the treatment of this disease. 
Many patients evacuated from overseas have arrived in this country 
with a very intractable form of amcebic dysentery which had resisted 
all the usual methods of treatment. It seemed a fair assumption that 
invasion of the damaged intestinal walls by secondary pyogenic 
organisms might play an important part in these intractable cases 
that are unresponsive to ordinary combined courses of treatment with 
emetine, emetine bismuth iodide (E.B.I.) and chiniofon. Therefore 
an attempt was made to deal with these organisms by a preliminary 
course of penicillin and sulphonamide. 

"W. H. Hargreaves^ has shown that such a preliminary course may 
bring about conditions that permit a favourable response to emetine 
therapy in patients who have previously resisted all ordinary forms 
of treatment and have progressively deteriorated into a poor state 
both physically and mentally. The course to eliminate secondary 
pyogenic organisms which has been found to give the best results 
js as follows : give 30,000 units intramuscularly every three hours 
until 2,000,000 units have been administered. At the same time give 
sulphasuxidine 20 gms. or phthalyl sulphathiazole 10 gms. daily for 
the same period. If necessary, sulphadiazine, sulphathiazole, or 
sulphaguanidine may be used in appropriate dosage. This preliminary 
course does not eradicate the specific (amcebic) infection but it certainly 
paves the way for cure By one of the ordinary anti-amoebic courses. 
Accordingly, the usual course of oral E.B.I., chiniofon retention 
enemas, or diodoquin, and the follow-up course of stovarsol or 
carbarsone is begun as soon as the preliminary course of penicillin 
and sulphonamide has been completed. It is essential to ensure that 
E.B.I. is given in a readily absorbable form, preferably in a gelatine 
coated capsule. This great advance in the treatment of resistant 
cases of amoebic dysentery has changed the whole outlook for 
patients whose infection had previously resisted all attempts at cure 
(Table IV). • 
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TABLE IV 
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D.'iy i-S. Penicillin 30,000 units intrninusculnrly every 3 hours for 8 days combined with 
sulphasuxidinc 20 Rrams daily for the same period ; or phthalyl sulphathiazole 10 grams 
instead of sulphasuxidinc. 

Day 9-21. Emetine bismuth iodide grs. iii given in a readily absorbable form by mouth 
on an empty stomach each rught, together with Chiniofonum (Yatren) retention enema 2} 
per cent, or 4 per cent, each monung, 250 c.c. to be retained for S hours. 

Day 9-29. In lieu of chim'ofonum retention enemy a 20 days’ course of diodoquin may be 
given by mouth consisting of 3 pills (each contain 0-2 gram.) three times a day for a total of 
20 days, this ending on the 29th day of treatment. 

Day 21-33. Stovarsol or enrbarsone tablets (0-25 gram.) one twice a day for 12 daj-s. 

The patient may be allowed out of bed after the 21st day of treatment and can complete 
his course at a convalescent home or depot. 

Tests of cure nre not commenced until one month after completing the treatment when 
specimens should be examined daily for 6 consecutive days ; three months later a similar 
clearance test should be performed. 


Typhus 


(1) Epidemic Typhus , — Although our troops have fought in coun- 
tries where this disease was prevalent, the numbers who have contracted 
typhus have been very small. Wc owe this to vaccination and the 
efficient use of anti-louse measures. Owing to its persistent qualities 
D.D.T. is an ideal lousicidc, garments may be impregnated or it ma)? 
be dusted inside the garment of the wearer, if necessary without 
undressing. Although it has no action on the egg its residual effects 
enables D.D.T. to destroy the larva when it emerges from the egg. 
Mechanised dusting enables large numbers of subjects to be treated 
quickly ; a 10 per cent. D.D.T. dusting powder is effective against lice. 

(2) Scrub Typhus . — In Burma, where the infected mite vector is 
widespread, scrub typhus has been one of our great problems. But 
the miticide dibutyl phthalate has led to great improvements. There 
is also some evidence from animal experiments and the favourable 
outcome of laboratory infections in vaccinated human workers that 
the new cotton-rat vaccine may afford some protection against scrub 
typhus. The large scale field trial of this new vaccine laid on in Buiwa 
is unfortunately unlikely now to provide any useful information owing 
to the unexpectedly rapid collapse of Japan and the withdrawal of 
troops as far as possible from the dangerous jungle areas. Further- 
more, now that troops are static and so able to receive early treatment 
with adequate rest and nourishment from the earliest stages of the 
disease, the^mortality in even the unprotected has fallen from over 
10 per cent, to under 3 per cent. The main cause of death is circulatory 
failure, and this danger is much increased unless the patient is kep 
at rest, especially after the fifth day of the disease. 
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Typhoid Fever 

In this war sporadic cases have been ver>' rare but there have 
been a few sharp outbreaks — among them, one of 80 cases in the 
2 1st Army Group. In these outbreaks it was noted that the percentage 
of isolation by blood culture was very high ; this suggests that in 
favourable circumstances a series of negative cultures may be accepted 
as reliable evidence of non-infection. In accordance with previous 
experience, the mortality rate remains high in spite of inoculation. 
In the outbreak in 21st Army Group, 9 of the 80 cases died. This 
confirms the opinion that inoculation does not lessen the severity of 
the established disease. In this outbreak there was strong evidence 
to suggest that infection was acquired from milk so heavily infected 
that the dose of bacteria ingested was large enough to swamp the 
resistance afforded by inoculation. 

Bacteriophage typing has proved its value for studies of typhoid 
epidemiology ; it was particularly useful in investigating cases among 
Italian and German prisoners captured by the Middle East Force, 


SULPHONAMIDES 

Nothing need be said on the use of these drugs in general, but it 
might be well again to emphasise the importance when using the drug 
in tropical climates, of guarding against the danger of kidney damage 
where the urine is scanty from excessive sweating and diseases in which 
diarrhoea is a marked feature ; sulphamezathine owing to its marked 
solubility in the urine is a valuable drug under these conditions. 

The value of the sulphonamides in controlling cerebro-spinal fever 
may be mentioned. It has been shown that, if there is an increased 
incidence of this disease in a community, and the carrier rate is high, 
the administration of even small doses of sulphadiazine or sulpha- 
thiazole — 3 gms. a day for three days — will reduce the carrier state 
to practically nil and stop the occurrence of further cases. On the 
other hand, attempts at chemoprophylaxis of respiratory diseases by 
the use of small daily doses of one or other of the sulphonamides 
have given disappointing results. 

At one period the Army experienced considerable trouble from 
skin sensitisation that arose from the use of the sulphonamides as 
local applications. The incidence of this sensitisation was apparently 
greater in the Army than in civil life ; but it seems very likely that 
the discrepancy could be accounted for by better opportunities for 
observation and centralisation of reports, and that it did not prove 
any special effect of light and exposure. 

Reports on the value of sulphathiazole for the control of pyogenic 
skin infection in smallpox are conflicting ; it is likely that penicillin 
will be more effective for this purpose. ■ 
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Penicillin 

Penicillin has been tried in the Army over a wide range of different 
conditions ; the results have been much the same as in civil life. It 
was of uncertain benefit in a few cases of Weil’s disease, but it is 
suggested that its earlier use in bigger dosage might show a more 
favourable picture. In severe cases of diphtheria, trials have been 
made with penicillin as an addition to the ordinary antitoxin therapy ; 
evidence of its value is as yet inconclusive. There are indications, 
however, that penicillin given in the acute stage of the disease will 
reduce the convalescent carrier rate very considerably, although 
penicillin employed orally in diphtheria carriers docs not appear to 
have any permanent beneficial effect in this respect, once the condition 
is established. 

There is, however, good evidence that locally applied penicillin is 
of great value in the treatment of infective gingivitis. Application 
can be secured by oral lozenges or by a slow oral drip. Rat-bite 
fever (both forms) has been successfully treated by penicillin. 

Homologous scrum jaundice is just as likely to follow the adminis- 
tration of intramuscular penicillin as any other procedure involving 
the use of a syringe and needle. For example, patients under penicillin 
treatment for syphilis have been found to develop jaundice after the 
normal incubation period for homologous scrum jaundice. This 
strongly supports the view, now generally accepted, that the jaundice 
which occurred in syphilitic patients under arsenical treatment was 
not caused by the arsenic but by transmission of the icterogenic agent 
from a former patient by the agency of an imperfectly sterilised syringe 
and needle. 

Penicillin for Syphilis . — Penicillin therapy for sy^ihilis is now well 
known in civil practice, but it may be worth recording the results of 
the Army follow-up of syphilis cases treated with 2*4 million units 
given over a period of seven and a half days. This course will cure 
practically all primary serum-negative cases — that is, cases with a 
primary lesion but without a positive Wassermann or Kahn reaction. 
The results in primary serum-positive cases arc less satisfactory, and 
in secondary syphilis they are still less satisfactory. Figures from 
U.S.A. following this treatment indicate that the relapse rate after a 
year will be around 15 per cent. Modification in treatment by the 
addition of a follow-up course with arsenic and bismuth is therefore 
necessary. 

Laboratory Diagnosis 

(i) Smallpox . — A laboratory method for the diagnosis of smallpo^t 
elaborated by Major C. E. van Rooyen, has proved useful in the 
differential diagnosis of smallpox and chickenpox in M.E.F. 
are made from the contents of an early vesicle (it is essential tha 
this should not have gone on to the stage of secondary infection; 
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and are stained by Paschen’s method. In smallpox large numbers 
of elementary bodies are seen ; in chickenpox only a few granules 
at most. An experienced observer has no difficulty in differentiating 
between the conditions, but those without actual experience of the 
method are advised to examine the full details and advice given in 
the original article by C. E. van Rooyen and R. S. Illingworth.^ 

(2) Typhus . — ^An agglutination test has been evolved for the 
differentiation of louse-borne and flea-borne typhus fever. 

Experimental work on the production of a vaccine to protect 
against typhus fever has resulted in the discovery of methods by which 
relatively pure suspensions of rickettsise can be prepared. 

Major C. E. van Rooyen has shown that these suspensions can be 
used as antigens in an agglutination test, and has found that by this, 
means it is possible to differentiate between louse-borne and flea-borne 
typhus fever. In louse-borne typhus fever the serum of a case about 
the fourteenth day agglutinates a suspension of “ human ” rickettsise 
(louse-borne) to about three times the titre to which it agglutinates 
a suspension of “ murine ” rickettsise (flea-borne). 

Conversely in flea-borne typhus the serum agglutinates murine 
rickettsise on occasion as much as ten times the titre at which it 
clumps human rickettsise. C. E. van Rooyen, J. H. Bowie and 
K. S. Kirkorian emphasise that the granules which form are very 
delicate and some experience is necessary to read the results accurately.* 

(3) Tick-borne Relapsing Fever . — ^Thick smear methods are essen- 
tial for the diagnosis from blood smears. Spirochsetes are usually so 
scanty that they are missed in thin smears. 

(4) Weil’s Disease . — Despite repeated warnings, the inexperienced 
continue to examine wet smears of blood by dark-ground illumination 
and to mistake " streamers ” for leptospirae. The nature of these 
“ streamers ” is obscure. They were originally thought to be organisms, 
but Wenyon later described “ blood filaments ” bearing a striking 
resemblance to leptospirae in normal blood. They are probably 
fibrin deposits on the red cell, which became detached. Perhaps 
they are degeneration products extruded from the cell. Brownian 
movement gives them the appearance of true motility and they may 
readily be mistaken for leptospir® and lead to mistakes as we saw in 
Gibraltar in 1944. The fallacies of examining wet films by dark 
ground render such methods of no practical value. 

Sea-sickness Remedies 

In preparing for combined operations it was found that the 
efficiency of the spearhead of an advance was likely to be rendered 
ineffective if the men had to traverse rough seas or be transported 
in gliders in stormy weather. The Medical Research Council in 
co-operation with the fighting services carried out investigations on 
remedies and it was found that hyoscine gr. i/ioo given one hour 



428 


ALEXANDER BIGGAM 


be of the greatest value in a State Medical Service and would help to 
allay the suspicion that doctors have of administrators as a whole. 
Since the Army assumes complete responsibility for all its members 
it can concentrate on prevcntiv'c medicine in a way that has not been 
generally possible in civilian practice. Service responsibilities do not 
end with the patient’s discharge from hospital, and the Army has been 
in a position to provide convalescent treatment, rehabilitation and 
controlled return to full activity. Army experience in these fields has 
obvious applications to civil practice. 
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Maintaining the alkali rcscn'e may call for alkali- 
zation beyond what diet alone can provide. In 
such cases, as in febrile conditions and during sul- 
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Depressed Metabolism 

The use of Broinl's Tssence in 
stimuloting the metabolic rate 


T here arc three methods of stimulating 
the metabolic rate: — 

1. The injection of thyroxin intravenously. 

2. The oral administration of thyroid or 
other compounds. 

3. The prescription of foodssuch 
as Iiomc-made broths, soups, 
or meat extracts. 

It is very seldom, however, that a 
practitioner wishes to resort to 
such drastic methods as the first 
two, as they are liable to involve 
severe interference with the nor- 
mal mechanism of the body. 

In the third and more accept- 
able method, it is of importance 


to know that one meat preparation is out- 
standingly effective in raising the metabolic 
rate. It i.s Brand’s Essence. 

After the ingestion of Brand's Essence, 
there is a sharp increase in the heat output, 
reaching a peak at the end of 
halfan hoiir,andstill appreciable 
six hours later. 

Brand's will bcfoundofspccial 
convenience in those eases in 
which a patient cannot tolerate 
sufficient protein. 

Moreover, Brand’s Essenre 
will be found palatable even 
when other foods arc distasteful, 
and it has a further advantage in 
that it stimulates the appetite. 
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To the hay-fever victim the use of ‘Benzedrine 
Inhaler may make all the difference between weeks o 
acute misery and weeks of comparative comfort. “ 
vapour diffuses throughout the entire nasal cavity an 
is strikingly effective in reducing the intense congestion 
which makes allergic rhinitis so distressing. 

Head colds are particularly annoying during the 
summer. ‘ Benzedrine ’ Inhaler helps to cut t e 
short and provides welcome symptomatic relief. 
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THE PROBLEM OF BACTERIAL VARIABILITY 
AND THE ORIGIN OF INFECTIOUS DISEASE* 

By WALTER iM. LEVINTHAL, M.D., F.R.S.Ed. 

Bacteriologist, Royal College of Physicians' Laboratory, Edinburgh 

The last decades have seen considerable progress in several branches 
of bacteriological research. I am grateful for the opportunity to 
discuss the advances made on two closely connected lines of in- 
vestigation, one dealing with the variability of the pathogenic micro- 
organisms and its relation to pathology and epidemiology, the other 
concerned with the antigenic composition of the microbes and its 
relation to the specific antibody. Only a synthesis of the results from 
these researches can elucidate the complicated functions of the 
infective parasite and its interaction with the infected host, and give 
a sound basis to epidemiological conceptions. 

In the infancy of the bacteriological era, when scientists found 
themselves for the first time confronted with the bewildering multi- 
formity of microbes, there existed two schools of thought contending 
with each other in fierce opposition. The one, led by Ferdinand 
Cohn, professor of botany in Breslau, extended the familiar theory 
of systematic botany and zoology from the higher plants and animals 
to the unicellular organisms by postulating for them the same 
constancy of distinctly defined species. To these investigators the 
pivot and starting-point for the scientific recognition of bacteria and 
their chemical and pathogenic activities was the thesis that, to quote 
Cohn, “ quite different genera of these organisms exist which always 
and only arise from germs of the same kind and differ by distinct 
development, distinct biological conditions and fermentative activities.” 

To be sure, the proof of this analogy thesis remained unobtainable 
as long as no irreproachable method of isolation was available. Thus 
it came about that for the time being the opposite camp of poly- 
morphists prevailed, dominated by the publications of the German 
botanist Hallier (1866-68). Hallier, whose complicated devices of 
cultivation and isolation proved to be quite inadequate for their 
purpose, arrived at the startling conclusion that all the multifarious 
microbic features belong to one single elementary form. Micrococcus, 
which by virtue of boundless variability changes into the most different 
structures including moulds and algte. 

-Hallier s scheme disastrously influenced and led astray the 
investigators of his days ; still, in 1874, the Viennese surgeon and 
pathologist, Billroth, maintained that all the different micro-organisms 

* A HonjTTian Gillespie Lecture given in the Royal Infirmary on 13th September 

1945. 
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found in wound infections were descendants of a single species, a 
putrefying fungus, oddly named Coccobacteria septica. 

The decisive turn to the theory of Ferdinand Cohn came from 
Robert Koch and his team by a spectacular advance in method, the 
invention of solid transparent media and the separation of pure 
cultures from single colonies. By this technique it became possible 
to isolate with regularity distinct species of microbes which maintained 
their morphological and biological properties with constancy. A. 
consequence fundamental for the pathogenic micro-organisms sprang 
from this system of constant species, in accordance with Pasteur’s 
theory of fermentation, namely, the famous thesis of Robert Koch, 
the first clause of the law of specificity : one single and constant 
microbial species belongs as causal agent to every infectious disease. 

This conception of a distinctly defined constancy of bacterial 
species, moulded in opposition to the chaotic idea of the polymorphists 
and thus overpointed and too rigid, could in the course of time not 
withstand the ever-increasing mass of observations and experimental 
data. Time and again it became obvious that bacterial strains sub- 
cultured in the laboratory could more and more change their properties ; 
there occurred instances of such variations which finally appeared to 
possess an even closer resemblance to another species than to their 
own parent strain. Moreover, the transformation of one well-defined 
pathogenic organism into another equally distinct infectious agent 
was occasionally claimed. To be sure, such extreme results have never 
stood the test of confirmation. It has to be emphasised that in all 
such experiments the absolute uniformity of the initial culture must 
be secured ; irreproachable pure lines arc an indispensable pre- 
requisite for conclusions from all variation experiments. The use of 
the single cell culture at the start is a valuable safeguard against the 
pitfall of an overlooked impurity. Such a precaution would have 
saved a pair of eminent workers not too long ago from their untenable 
and later withdrawn claim to have proved the identity of Clostridium 
Welchii and the motile Clostridium of malignant oedema. 

A discussion of bacterial variability within the available space 
would be a dull enumeration, if an approach to completeness were 
attempted. The selection of representative examples will be more 
useful and has to start with a definition of the term. Not every change 
or deviation from the prototype, observed under changing conditions o 
growth in culture and in the infected tissues, is included under variation. 
Who would describe as true variations the physiological alterations 
of a plant or animal under the influence of transient stimuli, sue as 
giant growth produced by overfeeding, anaemia by loss of ’ 
infection or toxin, bone deformities by lack of vitamin, etc. ? 
such temporary alterations belong to the normal morphological an 
functional cycle of the species and should be called physiologica 

polymorphism. _ • • ^ of the 

Every bacteriologist is familiar with the differences m siz 
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same strain under different conditions of growth ; some bacilli appear 
considerably smaller in the body of the host than in culture where 
they are again coarser on a solid medium than in broth. Pfeiffer 
described the extreme enlargement of the normally minute influenza 
bacillus if grown on media containing certain toxic salts. The 
development of the same bacillus in mucous colonies on saponin agar 
is knotvn. The inagglutinability of the typhoid bacillus from malachite 
green plates is not due to a variation, but to a temporary inhibition 
promptly removed with the removal of the cause. The cultivation of 
flagellated bacilli on media containing phenol does not produce, at 
least not in the first cultures, a genuine non-flagellate variation, but 
only suppresses the formation of flagella as long as the inhibitory 
effect of the ectoplasmic damage by the disinfectant is maintained. 

Only that alteration of a bacterial strain is termed variation which 
is observed in comparison with the parent strain under absolutely equal 
conditions of growth, and care has to be taken that the agent stimulating 
the rise of the alteration, for example, a toxic substance or a specific 
antiserum, has been completely eliminated, even from possible intra- 
cellular depots of storage. 

A further point of importance is the stability or otherwise of a 
variation. A variety may be permanently maintained, that is, may 
prove to be irreversible and definitive ; it may revert after longer or 
shorter periods into the initial type, or it may give rise to a further 
variation, that is, may prove to represent a transitory stage. It seems 
to me a play with words to indulge in niceties of nomenclature, such 
as modification, dauermodification, mutation, derived from genetic 
studies on organisms with sexual propagation. With a sexually 
multiplying micro-organisms the name variation covers the whole 
field, and supplementary information can be supplied by additions 
such as partial or total, reversible or irreversible, transitory or definitive. 

The research on variability of bacteria started with the trans- 
formation of pathogenic organisms into their avirulent variants. In 
the early eighties of the last century Pasteur found for two bacillary 
species methods of transformation into non-pathogenic or at least 
weakly virulent varieties. Working with the bacillus of chicken 
cholera he laid by chance his hand on a culture several weeks old, no 
longer capable of producing a fatal infection, but still efficiently 
immunizing. All subcultures of this attenuated strain, even if sub- 
cultured day by day, maintained the new character. It seemed that 
a definitive variation of virulence had been obtained. Shortly after- 
wards Pasteur succeeded in deliberately producing attenuated variants 
of the anthrax bacillus which also on subculture appeared to be 
irreversible. The successful use of these cultures as vaccines in his 
famous immunization test at the farm Pouilly-Ie-Fort in May and 
June 1881 is a landmark in the history of bacteriology. 

Soon, however, new facts came to light. The attenuation of the 
new strains was not absolute. Very young animals instead of becoming 
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immunized fell victim to a progressive and fatal infection. The strains 
recovered from the diseased tissues gradually increased in pathogenicity 
until the full virulence of the original strain was re-established. The 
variation had reverted. 

This model experiment by Pasteur has found manifold confirmation 
with other micro-organisms. The \’ariability of virulence in both 
directions, attenuation and restoration, seemed to be an established 
fact and served many bacteriologists as a basis for their ideas on the 
rise and the disappearance of epidemics. We have good reasons to 
be more critical in our conclusions to-day. 

Innumerable unambiguous observations and experiments have 
proved the transformation of pathogens into avirulent saproph>1:es or 
attenuated varieties. Viruses are subject to similar alterations. The 
smallpox virus, most virulent for man, produces only the mild disease 
of cowpox in cattle. This vaccinia virus, when retransmitted to man, 
possesses but a diminished virulence, and has in more than one hundred 
years, even at the time of vaccination with human lymph, that fs in 
direct propagation from man to man, never regained the original 
variola pathogenicity. I know that the genetic identification of variola 
and vaccinia has not been universally accepted. Undoubted, however, 
is the corresponding attenuation of the rabies virus from the high 
virulence of the virus des rues to the virus fixe used for vaccination. 

Transformations in vitro of pathogen towards saprophyte are 
achieved with ease and regularity on many microbial species. Our 
experience is particularly abundant with pneumococci and streptococci. 

Comprehensive investigations have been directed to those factors 
which produce such variations. Specific and non-specific influences 
are distinguished. Of non-specific factors, exposure to temperatures 
higher than 37° C., cultivation on non-optimal media or in the prpence 
of toxic substances may be briefly mentioned. Still greater significance 
attaches to rapidly acting defence mechanisms in the body of an 
infected host, especially in certain organs. Lymph nodes invaded 
by the genuine toxic diphtheria bacillus yield after a short time 
completely and definitively transformed atoxic diphtheroids. Haemo- 
lytic streptococci may be changed by certain tissues within two hours 
into the green-producing or viridans variety. The same effect has 
been achieved by cultivation in the presence of yeast cells. These 
antagonistic effects of living cells and tissues have nothing to do with 
specific antibodies and are obviously connected with the phenomenon 
of natural resistance. I have found a convincing demonstration of 
these tissue actions on pathogenic bacteria in two different methods— 
the addition of small fragments of fresh organs to broth and the direct 
inoculation on small excised pieces of mucous membranes. In bot 
cases the efficacy depends on the survival of the tissue cells and is 
completely abolished, if the organ has been devitalised by steam. 

Still more important and very effective in the regularity of their 
action are the three main groups of specific factors — the metabo ic 
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products of the micro-organism itself, accumulating in an ageing 
culture; immune substances, antibodies, developing in the body of 
the infected host or added as immune serum to the culture medium ; 
and the Twort-d’Herelle Ij'sin, the bacteriophage. It is especially the 
use of immune serum, added to broth, which produces the avirulent 
variant with the greatest regularity and promptness. 

The loss of virulence is rarely the sole change manifest in the 
modified strain. I mentioned the variation of toxic diphtheria bacilli 
into diphtheroids observed in infected lymph nodes. If some objection 
could be raised against the conclusiveness of the finding, the last 
doubt as to the derivation of such diphtheroids from the genuine 
Loeffler bacillus fell to the ground when Bernhardt and Paneth 
obsen'ed the same transformation in vitro, and I reproduced the 
change in active rabbit serum and on the surface of sterile pieces 
of a mucous membrane with single cell cultures. Moreover, I 
found that the variation passes through several stages ; first, a 
variant with the cultural characteristics of the Hofmann bacillus was 
obtained, later this strain underwent the still more radical change to 
the xerosis type. So it appears that the two types of diphtheroids, 
formerly held to be independent species, are mere variants of the 
genuine diphtheria bacillus from which they differ so strikingly not 
only in toxicity but also morphologically, culturally, and in their 
fermentative activities. The routine work of the diagnostic bacterio- 
logical laboratory and the receivers of the reports should derive benefit 
from this unitary conception of the corynebacteria when confronted 
with those frequent occurrences of transitional cultures grown from 
later phases of the disease or from convalescents. 

Another well-known example of combination of a virulence 
variation with other changes, morphological and physiological, is 
represented by the streptococcus. The most conspicuous alteration 
is here the loss of the haemolytic enzyme and the appearance of 
methEemoglobin production ; the colonies on blood agar are no 
longer surrounded by a hremolysed zone, but produce a greenish area 
in the medium. There is no doubt whatsoever that haemolytic 
streptococci can be transformed at will into green-producing or 
viridans strains by means of specific and non-specific factors. Viridans 
streptococci are mere saprophytes, almost ubiquitous on the respiratory 
and other mucous membranes. A causal role, however, in one serious 
disease is attributed to the type, since Schottmueller isolated for the 
first time the Streptococais virida7ts or mitior from the blood of a 
patient with subacute endocarditis. Schottmueller held the opinion, 
shared by many others, that this viridans coccus in subacute endo- 
carditis or sepsis lenta corresponds aetiologically and pathologically 
(in causation, mode of invasion, and infection) with the hsemolytic 
streptococcus in acute ulcerative endocarditis. I think this view is 
untenable and has in the light of modern transmutation research 
to be replaced by a verj^ different conception, based mainly on the 
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rich experimental work by Morgenroth and his team. Is it con- 
ceivable that a micro-organism invades the blood and infects the 
heart valves where severe lesions and huge vegetations are produced, 
and then exhibits complete avirulcncc not only in laboratory tests 
but in the very patient where the frequent emboli never turn septic and 
remain sterile on culture ? Much more convincing is Morgenroth’s 
thesis that the initial invader which injures the endocardial tissue is the 
haemolytic streptococcus. Subsequently the fate of both, patient and 
microbe, is determined by the state of non-specific resistance or specific 
semi-immunity of the host. If fully susceptible, then nothing is there 
to check the micro-organism or to mitigate the destruction of the 
infected tissue : consequence — ulcerative endocarditis, septic embolism 
or multiple abscesses, innumerable haemolytic streptococci, easily 
cultivable, in the blood stream. If, on the other hand, a more resistant 
or partially immune patient is quickly able to mobilise his defence 
forces, an essentially different course of events follows — slowly 
developing tissue lesions, predominantly hyperplastic, sterile embolism 
and bland infarctions, the blood stream sterile or at long intervals 
carrying a few cocci which arc no longer virulent and hjemolytic, but 
transformed to the avirulent and green-producing variety. 

The most comprehensive and intimate knowledge of all the changes 
concomitant with the variation from pathogen to saprophyte has 
accrued from the study of pneumococci. It has been known for a 
considerable time that the loss of virulence is regularly accompanied, 
even characterised by the loss of the capsule. Avirulent pneumococci 
are often resistant to bile and bile salts which dissolve the virulent 
cocci. A phenomenon most characteristic of the virulence variation 
has been discovered by Arkwright ; the appearance of the colony 
changes from a uniform surface gloss to a mat dullness, from smooth 
to rough. Many bacteria show the same transformation of the colony 
from the S-form to the R-form when they turn from virulent to 
avirulent. In broth and saline a corresponding change, studied by 
De Kruif, is the change of the suspension from homogeneous to 
granular. The fundamental difference in the chemical composition o 
the variant is revealed by the change in the serological reactivity, t e 
loss of the type-specific antigen. 

Only the analysis of the antigenic structure has elucidated t e 
essence of the variation process. The results of the investigations on 
pneumococci have been confirmed in principle, though with character 
istic differences in detail, on a long line of other microbes, inclu mg 
viruses, but the chapter of the pneumococci remains the most thoroug y 
investigated and may serve here as pattern. t? r s 

The first clue came from serological observations, made by u u 
Cole in 1917. His co-workers at the Rockefeller Institute, 

Avery and Heidelberger, extended the research to chemica me^ 
Zinsser and his co-workers at Harvard came independent y^ 
simultaneously to the same fundamental results. The ce o 
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virulent pneumococcus consists of a protein nucleus, the so-called 
P-substance, to which a carbohydrate, the C-substance, is linked. It 
is well known that the species of pneumococci has been subdivided 
by means of monovalent immune sera into characteristic serological 
types. The main types, I, II and III, the first discovered at the 
-beginning of the centurj^ by Neufeld and Haendel, are responsible for 
90 per cent, of all pneumonias, type III causing the most serious form 
of the disease. So far some 75 distinct types and subtypes have been 
differentiated. Now it was found that this type specificity depends 
on the difference of the C-substance, while the nucleo-proteid is 
common to all members of the species. The type-specific C-substance 
was chemically isolated and analysed as a polysaccharide, free from 
protein, differing for the different types in molecular composition, 
optical rotation, etc. The polysaccharide of type III could even be 
identified by Heidelberger and Goebel in its structural formula as 
an aldobionic acid. The purified carbohydrate is a white powder, 
readily soluble in water, and is still in minimal amounts (solutions of 
I in 5,000,000) specifically precipitated by the corresponding immune 
serum. Such serum, however, cannot be produced by immunisation 
with the isolated C-substance, but only by the intact C-P complex. 
In the nomenclature of Landsteiner the pure C-substance is, therefore, 
a “ hapten,” that is, a partial antigen or antigen residue, as Zinsser 
called it, acting specifically in vitro with the corresponding antibody, 
but incapable of stimulating the formation of the antibody. Space 
does not permit of a fuller account of the interesting details. 

In contrast to the complex structure of the virulent type-specific 
pneumococcus the avirulent variant is free of carbohydrate, consisting 
only of the species-specific nucleo-proteid. That is the reason why all 
avirulent pneumococci, no matter from which of the different types 
the variation has been derived, are serologically and chemically identical. 
This statement is only applicable to the total variation. We shall see 
that intermediary stages in all possible transitional phases occur. 
Besides, I have, for the sake of clearness and shortness, somewhat 
simplified the situation; in fact, more than just two substances, 
C and P, are known to-day. This, then, is the essential process during 
the transformation of the pneumococcus from the pathogenic type to 
the avirulent variation, during the so-called “ degradation ” of the 
microbe — the loss of the carbohydrate portion in the antigenic 
mosaic. 

I am not certain whether this generally accepted name of 
“ degradation ” for the loss of virulence is quite appropriate. There 
is an anthropocentric element in the term, the valuation of a biological 
standard in terms of aggression and bellicose proficiency. A microbe,, 
so less civilised than man, may not share the human glorification of 
living dangerously, it may prefer to live in peace and to be left in 
peace. A harmless parasite does not attack, nor is it counter-attacked ; 
it compromises with its host on the basis of a good neighbour policy! 



43 ^ 


WALTER M. LEVINTHAL 


profiting itself by the change from antagonism to symbiosis. Indeed, 
some saprophytes surpass their pathogenic kinsfolk in fermentative 
range and luxuriance under simple conditions of culture, indicating 
a step away from the precarious state of parasitism to the greater 
security of independent existence. Perhaps the variation from virulent 
to avirulent should rather be called promotion. We shall have to see 
a little later whether there is not more than just a joke in this 
consideration. 

Now we have first to ask ; What do wc know of the variability in 
the opposite direction ; from avirulcnce to virulence, from saprophj'tism 
to pathogenicity ? It could be assumed that already the results of 
Pasteur’s anthrax experiments and innumerable observ'ations on old 
laboratory cultures have settled the question. Passage of an aged 
strain through a susceptible host is regarded as a classical procedure 
for the increase or rc-establishmcnt of virulence. This assumption, 
however, challenges the sharpest criticism of modern research. Such 
old cultures might consist, and more often than not do consist, of a 
mixed population, a few unaltered organisms being hidden in the 
avirulent crowd. The infected tissue acts like a filter by mere selection, 
simulating a true variation. This interpretation is supported by the 
experience that the enhancement of virulence by no means succeeds 
with all such old cultures and often enough defies even serial 
passages. 

There is, of course, no doubt that a partial variation of any 
microbial feature may revert. Occasionally a haemolytic streptococcus 
has been recovered from a pure line of viridans cocci or a paratyphoid 
bacillus in S-colonies from an avirulent R-strain. 

The studies on pneumococci furnish again the most detailed 
information. When the loss of the C-substance is complete, no 
reversion of the degraded strain is achievable ; but where rudiments 
of the original structure have been preserved, the variability back to 
the parental virulence persists ; the rehabilitation can be produced at 
will by means of specific and non-specific factors, again in the easiest 
way by the addition of immune serum, this time anti-P, to ^ broth 
culture. Moreover, it has been shown by an ingenious method that 
the rehabilitation is not necessarily tied to the track paved by the 
preceding degradation, but can be deliberately guided, shunted as it 
were ; a degraded variant of ojte type can be rehabilitated to a virulent 
strain of another type. 

We owe this sensational discovery to F. Griffith (1928), w ose 
untimely death in the London blitz of 1941 deprived the bacteriologica 
community of one of its finest members. Neufeld and Leyint a , 
generously initiated into the results before publication, were privi ege 
to carry out the first series of confirmatory experiments and to remove 
the last doubt in Griffith’s conclusions by the use of single cell cu tures. 
Later, Dawson in the U.S.A. succeeded in reproducing the same 
variations with the method of Griffith in vitro, a great achievemen . 
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The method of Griffith is this ; the living avirulent strain is propagated 
in contact with a large amount of heat-killed virulent cocci. The killed 
material acts as a foodstuff for the multiplying cells of the P-strain 
and provides a specific raw material for the synthesis of a P-C structure. 
The direction of this synthesis is determined by the chemical composition 
of the food ; if it consists of P-C^, that is, killed cocci of the type I, 
then the avirulent coccus rebuilds itself to a type I ; if the food 
consists of the dead body substance P-C" or P-C^, the corresponding 
type is formed, irrespective of the original type from which the 
avirulent variant has been derived. The latest progress (1944) in 
this transformation of type has been recorded by Avery, MacLeod 
and McCarty, who produced a type III from the rough variant of 
type II by feeding with a pure chemical substance, namely with 
deoxyribonucleic acid, prepared from type III. 

Thus Griffith has given us a systematic technique for the trans- 
formation of one virulent type into another via the degraded variety. 
Griffith has emphasised that this avirulent variant must not be 
deprived of its original type character in too mild a degree, otherwise 
it alwaj’S rebuilds the original form with the material from any type. 
On the other hand, Neufeld and I have shown that the avirulent 
strain must not be too completely split up, not degraded to pure P, 
otherwise it has definitely lost the capacity of any rehabilitation. 
The original view, however, that the heat-killed material simply acts 
as a “ pabulum ” for the R-strain had to be abandoned in the light 
of later investigations, although the nature of the transforming 
principle which induces the change in a specific way still remains 
obscure. 

It is most interesting that the illuminating discovery by Griffith 
has been paralleled in the virus field. I shall describe the story in 
some detail because it brings forcibly home the fact that viruses are 
subject to the same laws of variation as the larger microbes with one 
difference. The degraded variety is not completely devoid of patho- 
genicity, but still causes recognisable lesions, though of much milder 
character. That is chiefly due to our technical imperfection. We are 
methodologically handicapped by the obvious difficulty of how to detect 
a completely avirulent virus. Cultivation and direct microscopical 
observation are still in their infancy, and as soon as a virus loses all 
pathogenicity, it escapes the classical way of demonstration by animal 
inoculation and slips unnoticed through our fingers. 

In 1898 Sanarelli discovered a very malignant disease in cotton-tail 
rabbits, the almost always fatal myxomatosis. The disease which 
occurs only in South America is exceedingly contagious and is 
mansrnitted through the air. Rabbits alone are susceptible. The 
infectious agent is a virus , the characteristic lesions are tumours 
mainly composed of a gelatinous mass. The rare convalescents are 
solidly immune. In 1937 Hurst succeeded in the deliberate trans- 
formation of the virus into an attenuated variant which only causes 
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a mild disease with benign, non-myxomatous swellings subsiding after 
some daj's. 

In 1932 Shope found also in cotton-tail rabbits an infectious 
fibroma, a virus disease of benign character. The convalescents are 
immune. Very soon Shope became aware of the fact that fibroma 
convalescents arc partially immune to myxomatosis. The illuminating 
serological relations between the Uvo viruses, studied in the U.S.A. 
and in this country, must be omitted here, but they warrant the 
conclusion that the virus of the Shope fibroma is not a separate species, 
but only a degraded variation of the myxoma virus. And the chain 
was clenched in 1936 by Berry and Dcdrick who rehabilitated the 
benign virus of Shope’s fibroma by the Griffith technique, that is, 
by means of heat-killed myxoma virus, to the malignant agent of 
myxomatosis. 

It is, then, clear that the research on microbial variability critically 
sifted has not shaken the pillars of the fundamental law of constancy. 
No claim to transformation of pure saprophytes into infectious agents 
or of one pathogenic species into another has ever been verified. 
However, the firm boundaries of the species such as they once appeared 
to their discoverers have become more fluctuant on many points. The 
rigid definition which demands from all the representatives of a 
species and their descendants the sum total of exactly the same 
properties has been replaced by a more liberal conception which 
concedes to the aberrations from the prototype an equal right within 
the framework of the species. The constancy of the species is preserved 
by the stability of what Sir Frederick Andrewes has called the " centre 
of variation,” around which and tied to which the variants scatter. 
A metamorphosis from one genuine species to another genuine species 
is no less unknown to the world of microbes than to the system of 
higher plants and animals, where the race-forming effects of variabilty 
in the display of natural factors as well as in the hand of the deliberate 
breeder possess so conspicuous an importance. 

Equally unshaken remains the solid structure of the law of 
specificity, but the new more fluid conception of constancy has led 
to a refinement of definiton. Not just a microbial species is stiologically 
associated with an infectious disease, but only the virulent type with 
its biological characteristics. 

Even the second, Behring’s clause of the law of specificity, has 
been affected by the revaluation of definitions — the defence forces, 
antibodies and immunity, are strictly specific to the virulent form 0 
the causative antigen. Active and passive immunization, vaccination 
and serotherapy, are in many infectious diseases adequate only 1 
specifically corresponding to the type of the germ. A lobar pneumonia 
caused by type I responds only to treatment with an anti-I serum. 
The striking effectiveness of serotherapy against the toxins of botulinus 
and gas gangrene depends on the choice of the correct type of antitoxin, 
or if the type of toxin is unknown in a given case, on the use of po y 
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valent serum. The favourable results of Danish workers in their 
immunization campaign against whooping cough could not be 
reproduced until pertussis strains in the virulent form, the so-called 
phase I, were employed in the preparation of the vaccines. 

Finally, the question arises ; Have the results of modern research 
on variability fertilised the theses and hypotheses of epidemiology, the 
ideas on the rise and decline of infectious disease ? Long ago Robert 
Koch, watching the ups and downs of a great cholera epidemic in 
Egj'pt, explained the subsiding of the evil by a variation of the infectious 
agent. He said ; “ This observation can only be explained by the 
assumption that towards the end of the epidemic the contagion suffers 
some loss of efficacy or at least becomes unstable in its action.” 
Twenty-five years ago it was generally assumed that the decline and 
disappearance of an epidemic in a population where still many 
individuals remain susceptible is only explicable by a variation of the 
infectious agent, by an attenuation of virulence. 

However, a great surprise sprang from the experimental studies of 
epidemics carried out under natural conditions in the laboratory. The 
epoch-making work by Topley and his co-workers in England and by 
Simon Flexner and his team, especially Webster, in the U.S.A., has 
necessitated a revision of views, at least for the group of diseases with 
relatively stable germs. It has been found that the disappearance of 
an enteric epidemic can occur, without any variation of the causal 
micro-organism, only by changes in the susceptibility of the host 
population and by the quantity of the disseminated contagion. More- 
over, the important fact has come to light that the flare-up of the 
disease and the spread to the survivors of the first outbreak is achievable 
by a change in the composition of the infected population only, by 
the mere arrival of newcomers, again without a variation of the 
micro-organism. 

It is true that the situation might be somewhat different in respiratory 
diseases caused by less stable microbes. In one of his latest reviews 
on influenza C, H. Andrewes, one of the co-discoverers of the influenza 
virus, concludes from his observations during ten years and from 
epidemiological considerations that in the interepidemic periods the 
virus must persist in carriers and mild cases in a variation of low 
virulence, reverting to higher pathogenicity at the time of minor 
epidemic waves and to maximal virulence at longer intervals (forty to 
fifty years) when the great pandemics ravage the globe. I am inclined 
to subscribe to this view the more as I have, t^venty-five years ago, 
formulated the same conception and offered an explanation for the 
increase and restoration of virulence. However, even in these epidemic 
diseases the degree of susceptibility or immunity in the human 
population and the quantity of the disseminated virus presumably 
play a greater part in the shaping of the outbreaks than the microbial 
variability . It is clear that even the extinction of an epidemic or the 
attenuation of its severity does not make the assumption of a virulence 
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variation indispensable, although the variability of many microbes 
in this direction is warranted by countless observations and exact 
experiments. 

The flare-up of an epidemic could be partly caused or at least 
accompanied by a reversion of the previously attenuated microbe, 
again an experimentally proved possibility. 

No datum, however, has issued from the research on variability 
which possibly could justify the conjecture that infectious disease 
arises by the gradual or sudden transformation of pure saprophytes 
into pathogens, by the pathogenisation of an avirulent commensal. 
True, if no alternative were available to explain the rise of a pathogenic 
micro-organism, then such a working hypothesis may be permissible 
as a logical postulate, so far unsupported by proof. But it is not 
necessary, and just logical considerations render it even improbable. 
The saprophyte lives with its host in perfect peace. A variation into 
a pathogenic aggressor creates at once an open feud between parasite 
and host. This state of war imperils not only the carrier of the 
infection, but much more vitally' the microbe which has to pay with 
its existence for the contest in each case ; if the patient succumbs, then 
the parasite, too, perishes with its provider. If the patient prevails, 
then the germ succumbs. The flight into fresh hosts, a mere respite, 
saves but a few. Only the transformation into the non-pathogenic 
variety spells definitive salvation of the bacterial species, the uncontested 
settlement in the refuge of peaceable symbiosis. The saprophytic 
settler no longer stands in belligerent interaction with the carrier 
whose defence forces and antibodies against the pathogenic ancestor 
do not hit the altered antigen of the avirulent offspring. 

Symbiosis means equilibrium to which the struggle during the 
period of pathogenicity forcibly' tends. A stimulus out of this well- 
balanced stability towards the instability of pathogenicity is not easily 
imaginable. It is true that the science of genetics has acquainted us 
with desultory changes arising without purpose and direction, but the 
unsuitable mutation has little chance of survival and a high rate of 
rapid elimination. 

Thus the collection of data from research as well as pure 
deduction militate against the hypothesis that micro-organisms 
pathogenic for man have arisen from human saprophy'tes by variation. 
On the other hand, no difficulty attends the effort to elucidate the origin 
of infectious disease by an analysis centred not on the parasite but 
on the host — a microbial species, free living or as harmless parasite 
of some host leads an existence of perfect saprophytism, until a chance 
transmission to a sensitive genus or race affords the first opportunity 
to deploy a pathogenic capacity already inherent but never be o 
manifest for lack of a suitable object. I beg leave to expound my 
argument by a simile. Meadows and swampy grounds are 
with mushrooms. There they have luxuriated for ages, prior to 
higher plants and animals, in many genera and species, and the sun 
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has shone over the good and the evil. Indeed, there was no good or 
evil, no diiferentiation between edible and poisonous as long as there 
was no suitable consumer for the discriminating test. Late, very late 
in their day, when a mere chance contact with man furnished the first 
opportunity for manifestation, a victim’s costly experience revealed 
the potential toxicity of certain toadstools. 

Many spirilla and vibrios grow in stagnant pools or as saprophytes 
in the intestines of mammals ; one of them, the cholera vibrio became 
a pathogenic microbe not by variation but by a change of habitat, 
when it met for the first time with susceptible man. Spirochsetes 
thrive in ticks, harmless for their hosts, until infected man supplies 
the unaltered parasite %vith the first opportunity for the demonstration 
of a deleterious property. Margarete Zuelzer detected on Sumatra in 
a region of the jungle never touched by human beings a water leptospira 
which, in infecting native members of her expeditionary troupe, 
revealed its identity with the microbe of Weil’s disease. Moreover, 
this Leptospira icierohesmorrhagica occurs as a saprophyte in the 
resistant water rat and acquires its dangerous character not by 
variation, but by migration to the highly sensitive human host. 
Pasteur observed that the bacilli of chicken cholera, the causal agents 
of fatal infections in hen and rabbit, can be carried by guinea-pigs 
as almost avirulent saprophytes. He commented : “ Chickens or 
rabbits, living in contact with such guinea-pigs, could suddenly fall 
ill and perish, without any apparent disturbance in the health of the 
guinea-pigs,” 

Our own generation has witnessed the creation, nay, the manufacture 
of an entirely new severe infectious disease, caused by a virus which is 
almost ubiquitous in its natural host and practically a mere saprophyte 
producing trivial lesions only in damaged skin and mucous membrane. 

I mean the herpes virus, intensely pathogenic for the rabbit which 
suffers from a spreading keratitis or fatal encephalitis. Doerr (Basle) 
once stressed the phylogenetic inexplicability, the lack of a “ historic 
cause ” for this pathogenic adaptation of the herpes virus to the rabbit. 

The saprophytes of one animal genus and the pathogenic organisms 
of the new host are identical in their properties but differ in their 
effects ; the alteration of effect is due not to a variation of the microbe 
but to its migration, to the change of host. ' 

Do we not meet day by day with similar pathogenisations within 
the confine of the same host system ? The saprophyte of one resistant 
region grows pathogenic if transmitted to a sensitive organ of the 
same body. The harmless commensal of our bowels, B. coli, is patho- 
genic in the bladder and in the uterus after parturition ; Clostridmm 
Wclclm, irresistible destroyer of muscular tissue, is a harmless and 
common saprophyte on intestinal and genital mucous membranes. 
Such migrations from resistant to sensitive regions of the same carrier 
would then be the second possibility for the origin of pathogenicity. 

There is a third and last source of a pathogenic microbe, perhaps 
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one of particular significance in the history of infectious disease— 
pathogenisation without any change of habitat by change of 
resistance in the carrier. This change has an individual and a racial 
aspect. 

Tissues which under normal conditions are unharmed by their 
saprophytic flora fall, after injury and in diminished resistance, victim 
to commensals of their own household running wild. The way for 
the (quasi) ” pathogenic saprophyte ” may be paved by a primary 
infection or other local disease such as cancer. Influenza, tuberculosis, 
gonorrhoea create a lonts mUtoris resistentia for a secondary invader 
such as viridans streptococci, putrefying bacilli, diphtheroids. Or a 
systemic damage by malnutrition, overstrain, etc., may break the 
chains on which the carrier holds his avirulent commensals. 


Still greater significance attaches to the racial changes which are 
the heritage of civilised man. I am far from thinking that the bearer 
of civilisation is as a whole physically inferior to his primitive fore- 
bears ; I even believe that he surpasses them in stamina. On the 
other hand, the resistance of some body regions, especially the 
respiratory and perhaps the intestinal tract, has deteriorated. The 
cradle of mankind was situated in lands with mild and kind conditions 
for his existence, but man has conquered the world. He has managed 
to adapt himself to harder surroundings, he has learned to live even 
in the harshest climates, for example, in those high valleys of 
Switzerland with nine months of winter and three months of cold. 
However, he has to pay the price for such luxuries. One telling 
example may stand for many. 

Diphtheria is practically unknown in the tropics. So it has been 
assumed for a long time that the Loeffler bacillus does not occur or 
survive in those parts of the earth. Our views had to be fundamentally 
revised when examinations of the native population by means of the 
Schick test revealed the same circumstances as in countries where the 


disease is rife. Positive in children, the ratio of negativeness increases 
proportionally to age, indicating an infection without disease, an 
infection inapparante. It will be remembered that in civilised countries 
also the incidence of healthy carriers is very high. The number o 
healthy carriers by far exceeds the number of frank cases of tie 
disease. Man is capable of dealing with small amounts of diphtheria 
toxin without illness. If, however, the invading micro-organism 
abundantly multiplies on mucous membranes of diminished resistance, 
the production of toxin outruns the slowly developing immunizaUon 
and frank diphtheria is the end result of the host’s altered constitution. 

To sum up, the results of modern research on bacterial variabi ity 
exert little influence on epidemiology. No doubt pathogenicity arises 
out of saprophytic existence ; the microbe, however, does not acquire 
pathogenic power by a variation of properties, but by a change 
opportunity for action in a changed habitat. The virulence, appearin^ 
as a new characteristic, depends on the susceptibility of a new 
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newly transformed host. The increase of value is relative, not absolute. 
The origin of infectious disease and epidemic is due to the huge 
migration in the world of microbes and to the variability of the 
human host. 

That, however, is a different storj', not a subject of microbiological 
research and a topic of a bacteriological lecture. It will, I suppose, 
form an important part in the new or renewed branch of biological 
science called social medicine, employing statistical analysis and 
experimental methods on lines paved by the pioneer work of Topley 
and Webster, with the focus of attention fixed on man (and mice), 
not on microbe. 
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RHEUMATIC ENCEPHALOPATHY 


By DUNCAN LEYS 


Psychotic symptoms of all degrees of severity are seen in chorea, 
from those scarcely to be distinguished from the uneasiness of a self- 
conscious child through all grades of emotional disturbance to chorea 
insaniens or hypomania. Disorientation and hallucination such as 
might be described as delirium, and sometimes semi-coma occur. In 
general the mental symptoms are parallel to the choreic motor 
symptoms, improving as involuntary movement, paresis, hypotonia, 
and diminished or absent tendon jerks are replaced by normal mechan- 
isms. During the months of December 1943 to March 1944, however, 
I observed three girls with rheumatism or chorea, all at or shortly 
past puberty, with an unusual type of psychosis. Two of these patients 
were seen by a consulting psychiatrist, who diagnosed them without 
hesitation as schizophrenic. All recovered sufficiently to resume 
active life and are in good health one year after the illness. A descrip- 
tion of these cases is given below. 


Case i. — Elizabeth M., aged 14. She was admitted to hospital on 
26.12.43. She is the eldest of a family of four ; one brother has been deaf and 
dumb since meningitis, aged two. Measles and whooping cough in infancy. 
Scarlet fever, aged si.x. Menarche, August 1943, but she did not menstruate 
again until mid-December. 

20. IX. 43. Sore throat, and onset of typical rheumatic arthritis, 3.12.43. 
On 7.12.43 involuntary movements noticed, which were painful, ii. 12.43 
erythematous rash (described as large red areas on shoulder, knee and jaw, 
which persisted for about ten days). Nose bleeding twice during the two 
weeks preceding admission. Gradually became indifferent to surroundings, 
had fits of screaming and crj'ing, spoke rarely and seemed hallucinated. 

Examination : A tall girl. Rather emaciated. Well-marked puberty 
changes. Typical and fairly severe choreic movement with hj'potonia, complete 
absence of tendon jerks in arms, and delayed sustained response in legs. All 
voluntary movements extremely feeble. Babinski negative. Heart probably 
enlarged ; apical systolic murmur conducted a short w'ay towards axilla, 
blood pressure, 115/80. 

31.12.43. Exceedingly restless in spite of sedatives; sleeps only 
four hours in the twenty-four. Epistaxis. Spinal fluid pressure probabj 
not high (no reading because of restlessness and undesirability of using 
anaesthetic). No increase in cells ; protein, 25 mgms. per cent. ; no globulin , 
chlorides, 748 mgms. per cent. Colloidal gold, 000,000,000,00. Wassermann 

Reaction negative. 1.1.44. In spite of adequate fluid intake, urinary outpu 

less than six ounces in twenty-four hours, but this period of oliguria fol one 
by incontinence when impossible to get measure of output. At this time, 
febrile, and remained so during the next two weeks. 

During ensuing weeks behaviour increasingly schizophrenic, ohe 1 
no communication with doctors or nurses, resisted in a passive sort 0 
efforts to keep her clean, and became completely incontinent, one \ 
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not feed herself and refused to swallow. It was judged that no definite 
dysphagia was present. Catheter feeding was resorted to. Choreic movements 
muclt less in evidence. Particularly striking was the attitudinisation tj’pical of 
dementia prseco-v with catatonial 

22.2.44. Seen by consulting psydiiatrist, who considered this a case of 
schizophrenia. After this consultation transfer to the mental hospital was 
arranged, but at the request of the ward sister, who was optimistic about her, 
this was postponed for three or four days. Her optimism was fully justified, 
and such rapid improvement now began that by 3.3.44 it was noted that 
“ her behaviour would not now strike one as eccentric.” The picture was one 
of a gradual awakening and increasing interest in surroundings interrupted 
by periods when the old catatonic gestures would occupy her for a few minutes 
at a time. On 17.3.44 she was discharged to her own home one hundred miles 
away, able to walk and to travel by train. Her heart condition was unaltered. 

She was seen again on 13.7.44 when her family reported that she had 
tended to trail her left leg for a time after returning home, and that there 
had been occasional difficulty with speech. Amenorrhcea continued until 
July. At examination she was lively and cheerful. No choreic movement 
was seen, but there was some hypotonia and depression of tendon jerks in 
the arms. 

On 11.8.44 she was readmitted to hospital at the request of her doctor 
when dynamometer readings, right 75, left 70, were noted as compared with 
right 55, left 40, on 7.3.44. Her sedimentation rate was 7 millimeters. Definite 
but slight choreic movement was noted. She was kept in hospital for a week 
and then was discharged to her home. An X-ray of chest showed a slight 
“ mitralisation " of the heart. During the period 27.2.43 to 18.9.44 (approxi- 
mately six months) she gained twenty-four pounds in weight. 

Case 2. — Mary M., aged 21. The eldest of three children. Described 
as always lively and sociable, not moody or reticent, but rather sensitive. 
She was considered by a recent employer (domestic) to have been rather nervous 
and timid. Aged 14, measles and scarlet fever. 

In January 1944 an acute febrile attack was followed almost immediately 
by typical rheumatic arthritis. She was put to bed, the arthritis quickly 
subsided, and she was reckoned convalescent by her doctor when, on 7.3.44, 
she quite abruptly began to have fits of weeping, seemed depressed, spoke 
in vague terns about religion and guilt, and then became first reticent, then 
unco-operative, and finally refused to have any communication. The sjnmptoms 
varied somewhat from day to day, and when first seen by me on 16,3,44 she 
was amiable and co-operative at the beginning of the e.xamination and com- 
pletely antagonistic before the end of it. 

Admitted to hospital on 18.3.44, she regarded everyone with suspicion, 
and would not reply to any questions or indicate her wants. No choreic 
movement or paresis was obsen'ed. The heart rate was 100. Her blood 
pressure was 130/90 and an apical systoh'c murmur suggestive of a mitral 
esion vras heard. No nodules were seen. Sedimentation rate was 20 milli- 
meters (Westergren one hour). Shortly after this she became restless with 
incoherent muttermg, disoriented, and refused food. Chloretone and rectal 
^ " sedatives, and her condition demanded intravenous 

fluid and duodenal tube feeding. 21.3.44. Tendon jerks in the arms, all 
present on admission, had disappeared. Abdominal reflexes absent also. 

antar responses, left definitely flexor, right indefinite. Spinal fluid pressure 
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not measured because of restlessness. Protein 35 mgms. per cent. ; no 
globulin ; no increase in cells. Wassermann Reaction negative. Colloidal 
Gold, 000,000,000,0. Haimoglobin, 90 per cent. Write blood cells, 14,000. 

On the theory that the cerebral symptoms might be due to oedema, 100 c.c. 
of 20 per cent, sucrose solution were given intravenously without apparent 
influence on tlie condition. During the ne.\t month, her s}Tnptoms were 
much the same, with alternating periods of coma and restlessness, retention 
and incontinence. Her spinal fluid pressure on 17.4.44 was 2 centimeters, 
rising to S centimeters with jugular compression. 

On 1 1. 5.44, since no signs of improvement were noted she was seen by the 
consulting psychiatrist, who diagno.scd schizophrenia, and was then transferred 
to the mental hospital under his care. On 3.6.44, there being still no improve- 
ment, she was given convulsive therapy. During the ensuing weeks there 
was slow, quite steady improvement, and she was discharged to her home 
apparently recovered on 27.9.44. 


C.A.SE 3. — Kathleen P., aged 14. She is the third of four children, a clever 
child, well ahead of contemporaries, and intending to study medicine ;■ athletic 
and described as of happy disposition. Pneumonia aged 12. Mcnarche, 
March 1943. 

In October 1943 some loss of emotional control was noted, and movements 
w’hich were flrst thought to be an imitation of tics displayed by a girl friend 
who was staying in the house. More or less simultaneously with these move- 
ments, she began to complain of intermittent pain in her limbs. Later, 
difficulty in performing fine movements with left hand was noted, together 
with weakness of the left arm and leg. She was admitted to hospital on 


20.12.43. 

E.xamination ; A tall girl. Good nutrition. Pronounced puberty changes. 
Heart not obviously enlarged, but loud systolic murmur heard at ape-x and 
near left border of sternum. Blood pressure 115/65. Obvious choreic move- 
ment. Much paresis, but tendon jerks in arms still present and e.xaggerated 
in legs. Doubtful plantar responses. Dynamometer readings, right 70, 
left 60. Athetoid position of hands. Abdominal reflc.\es easily tired. Sedi- 
mentation rate 5 millimeters OVestergren, one hour). 31.12.43. Movements 
much less obvious, but hypotonia extreme and complete loss of tendon jerks 
in arms. Dynamometer readings, right 15, left 45. Rather emotional. 

She now lapsed rather rapidly into a condition of almost complete coma. 
Choreic movements ceased. There was profound hypotonia with complete 
absence of tendon jerks. She became speechless. She could be roused vnt 
difficulty, was fed very laboriously by spoon, and became complete) 
incontinent of urine. Her spinal fluid pressure was 24 centimeters, rising to 
30 centimeters with jugular compression. Protein, 30 mgms. per cent. ; tio 
increase in cells ; no globulin ; chlorides, 737 mgms. per cent. Wassermann 
Reaction negative. After remaining in this condition for about ten days, a 
very rapid improvement was noted. On 25.1.44 dynamometer readings, 
right 65, left 70. She sat up, began to talk and to take an active interest m 
her surroundings. On 28. 2.44 she was so much recovered that she was 1 
charged to her own home. No definite signs were noted then in tlie ear 

and the X-ray was normal. , 

She was seen again on 26.5.44. She was reported to have repro 
after leaving hospital, all the signs of an active chorea. This 
preceded the news of the loss of her brother on service, but seeme 0 
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been aggravated by it. She -was last seen on 1 1.8.44, in good health, with no 
signs of° chorea. The heart was not obviously enlarged, but an apical systolic 
murmur was heard and a doubtful diastolic. Her blood pressure was 120/90. 
Her weight had increased by fifteen pounds in four months. 

Discussion 

Acute rheumatism is endemic in Great Britain. It has familial 
characters for w^hich studies suggest a two-fold basis, hereditary 
{i.e. it occurs among sibs not necessarily in physical contact with the 
patient), and epidemic {i.c. occurring within the household in such a 
way as to suggest contact infection). Other considerations suggesting 
a potential epidemic character are : 

(a) Its geographical distribution : city populations more susceptible, 
but latterly in Great Britain a tendency for rural populations to suffer 
more heavily (? the effect of population movement in war) ; other 
things being equal, a diminished frequency from north to south. 

(b') The association of rheumatism with poverty (rheumatic con- 
ditions several times more common among elementary school children 
than among children in private schools ; an uncommon disease in 
well-managed institutions, orphanages, etc.). 

(c) Its seasonal variation with increase in winter months and peak 
at the period of lowest sunshine. 

(</) Annual variations in frequency. 

In the Scottish Highlands it has been a relatively rare disease, a 
fact which is forcibly brought home to one who, like myself, has 
migrated from a large city. Among 8430 patients seen in hospital 
during the six years preceding the writing of this paper, in consultation 
with doctors in the Highlands and Islands service, and in private 
practice, there have been thirty-five with acute rheumatism or chorea 
(acute rheumatoid arthritis is excluded, as are also all doubtful diagnoses 
and all cases of carditis not seen in the acute stage of infection). 

From time to time everyone in clinical practice observes, within a 
relatively short space of time, more than one example of a rare disease 
process. Occasionally the explanation lies in the fact that awareness 
has been sufficiently increased by the first observation to make possible 
the second or third, an observation which might otherwise have been 
missed. This is, however, only a likely explanation if the symptoms 
are of a nebulous kind, confusing in their association, or only recently 
described. 

Such an explanation does not account for the failure to observe 
schizophrenia in rheumatism before, since its outstanding characters 
of wjthdrawnness, negativism, catatonia and coma, are not easily to 
be mistaken. The odds against the conjunction of the cases being 
fortuitous must be extremely high. It is possibly significant that the 
year preceding the appearance of these cases of rheumatic encephalitis 
was for this area not only one with a high rheumatic rate, but also a 
year in which meningo-encephalitis was prevalent. 
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TABLE 

Eitccphaliiis {i/icludi/ig lymphocytic menitigiiis) formed (he 
following percentage of 7ny cases in the years 1938-1944 


Year. 

1938-39. 

» 939 -|o. 

<940-41. 


7943-43. 

79 * 3 - 44 - 

Total cases 

S23 

1251 

1602 

1456 

172- 

1669 

Enccphaliti.s 

5 

3 

3 

3 

9 

I 

Per cent. 

0-62 

0-25 

0-19 

0*2 

0-56 

o-o6 

llh. and Chorea . 

4 

12 

4 


3 

10 

Per cent. 

0-49 

003 

0-25 

0-14 

0-19 

0-56 


The seasonal incidence of these two diagnoses is shown below. 


1938 1959 1940 1941 1942 1943 1944 



I suggest that these three girls suffered an illness of this type 
because their puberty coincided with a period not only of prevalence 
of rheumatism, but also of prevalence or " enhancement ” of pathogenic 
neurotropic virus. The two latter factors may, of course, be identical. 
Rheumatic psychosis of various types, including schizophrenia, has 
been described by neurologists or psychiatrists in studies of psychosis 
or encephalitis, but does not seem to have been remarked by psedia- 
tricians. Chorea or rheumatic encephalopathy would appear to be 
very much modified by the age, sex, constitution and experience of 
the victim, and very possibly by endocrine or biochemical factors. 


since it has a noteworthy frequency during puberty and pregnancy, 
and is rarely if ever observed in men. Alternatively,- the rheumatic 
infection can be regarded as a precipitator, under favourable circum- 
stances, of an emotional crisis or tangle which was latent, and which 
may be perpetuated. Neal (1942) describes cases of chorea with 
cataleptic features and a picture “ resembling schizophrenia." Such 
cases, she says, show athetosis, loss of tendon jerks, aphasia, catatonia, 
hypotonia, dysphagia, and coma. Kinnier Wilson (i 94 ®) 

" all symptoms of a toxic psychosis may be evident. Cases of this 
sort are seen mostly in adolescence or adults. Depression and paranoid 
features are unusual.” Winkelman and Eckel (1932) describe cases 
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of encephalopathy occurring in acute rheumatism with, they believe, 
a basis in endarteritis and oedema. Coombs (1912) considered “ cerebral 
rheumatism ” an entity. Bruetsch (1944) is another psychiatrist 
impressed by the relationship of rheumatic infection to psychosis. 
He approaches the subject from another angle, i.e. an analysis of the 
incidence of rheumatic heart disease in autopsies on patients dying in a 
mental hospital. The over-all incidence was $ per cent, and among 
schizophrenics, 9 per cent., as compared with I per cent, estimated 
rheumatic heart disease in the general population. Even allowing 
for the fact that fewer cases will be observed in life than discovered 
at post-mortem, this elevated incidence of heart disease amongst 
psychotics must be considered definitely important. He also found 
clinical evidence of rheumatism in 8*i per cent, of new female 
admissions, but in only 2-6 per cent, of new males. He considers that 
psychosis may appear months or years after clinical rheumatism, and 
that it is due to a continuing infection. 

The well-known recurrence of chorea in certain women in pregnancy 
lends some support to this idea. We are unfortunately without any 
exact criteria in clinical pathology which could determine the correct- 
ness or falseness of the view that the encephalopathy of chorea or 
acute rheumatism is a frequent cause of schizophrenia, but it seems 
worth while to bear in mind the possibility that emotional difficulties 
and even grave psychosis may follow rheumatic fever. 

To entertain this idea one need not be committed to any completely 
materialistic or histiocytic conception of rheumatic encephalopathy. 
D. W. Winnicott (1945) considers that as the mind depends directly 
on the brain it is bound to be affected by physical brain disease, but 
that it is by no means true to say that mental disease needs brain 
disease. He thinks that when the brain is affected by inflammation, 
degeneration, tumour, etc., the resulting mental state is very much 
determined in quality by the previous mental set-up of the patient. 
On this conception, mental disorder in chorea, if it occurs, will be of 
a kind which the patient would be likely to show under other forms 
of stress. 

The symptoms are described of encephalopathy occurring in three 
girls with acute rheumatism : two had a psychosis indistinguishable 
from schizophrenia. All recovered. The subject of rheumatic 
encephalopathy and its relationship to psychosis is briefly discussed. 
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A CASE OF BLACKWATER FEVER 
OBSERVED IN BRITAIN 

By HENRYK DLUGOSZ, M.D. Lw6w 

BlackwATER fever is often encountered in countries where subtertian 
malaria is endemic. Under the greatly changed conditions brought 
about by the world war and the increased facilities for the aerial 
transmission of disease, it would be wise for doctors practising in 
more moderate climates to be on the outlook for similar or other 
manifestations of tropical diseases. This particular case of blackwater 
fever provides the obvious example that such suggestion is right. 


Cpr. PO. BlackwatQr fever Augustia^is 



On 6th August 1943 the patient, aged twenty-nine years, was 
admitted to hospital. Four days previously, 2nd August, following 
exercise, he had complained of feeling weak ; he had a cough and his 
temperature became slightly elevated. He consulted his doctor who 
diagnosed bronchitis and prescribed the usual treatment. On St 
August he collapsed after the onset of sudden severe abdominal pain. 
Camphor and caffeine injection produced a slight improvement in 
his condition. On 6th August the morning temperature reache / 
102° F. (38*8° C.), and as his general condition was now rat er 
alarming, he was brought to hospital with a diagnosis of bronc 0- 
pneumonia. 

On admission the patient gave the impression of a very sleepy or 
tired man. His temperature was now 101° F. (38*3° C.) (Fig. i). ® 
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skin was very pale and rather yellow in colour. Lips and ears had a 
cyanotic hue. There was no evidence of haemorrhage, superficial or 
from mucous membranes. Over the base of the right lung breath 
sounds were harsh. Fine crepitant and consonant rales could be heard. 
Heart sounds were normal. The pulse, 1 24 per minute, was rhythmic but 
very soft. The liver was enlarged two finger-breadths below the costal 
margin and was tender on palpation. The spleen was not palpable. 
The abdomen presented no abnormality. There were no signs of 
oedema of the legs. 

Before admission micturition was normal and the patient did not 
observe the colour of the urine. The first hospital specimen was 
290 c.c. in amount and of a dark turbid colour somewhat resembling 
water rinsed from tainted meat. On standing a dark sediment could 
be seen. The specific gravity of the urine was 1014, the reaction acid. 
Albumen was present (4 per litre Esbach). Tests for sugar were 
negative. Microscopic examination of the sediment revealed per 
high-power field : 4-6 white cells and 5-10 red cells, masses of brown 
detritus, some granular and single epithelial casts. The benzidine 
reaction with the sediment was strongly positive. 

Blood examination : W.B.C., 34,400 per c.mm. ; R.B.C., 1,100,000 
per c.mm. ; Hb, 30 per cent. The white cells analysis gave the 
result enumerated in Table I. 

Red blood cells sedimentation diagram was very high above the 
norm. In the first half-hour the red blood cells sedimented almost 
completely (sec Table II and Fig. 2, diagram a). 


TABLE II 

The Comparison of the Red Blood Cells Sedimentation Diagrams 


Date. 

J hr. 

z hr. 

ij lirs. 

3 hrs. 

3 hrs. 

4 hrs. 





6.8.43 

11.8.43 

17.8.43 

23.8.43 

30.8.43 

31-8.43 

mm. 

157 

109 

54 

3 

I 

mm, 

162 

133 

95 

7 

3 

2 

mm. 

164 

144 

103 

14 

S 

4 

mm, 

16s 

148 

loS 

23 

6 

5 

mm. 

166 

152 

I17 

39 

II 

s 

mm. 

167 

15s 

1 22 
50 
14 
13 

mm. 

1 68 
157 

127 

61 

21 

17 

mm. 

170 

160 

132 

74 

34 

28 

mm. 

173 

162 

136 

99 

66 

57 

Diagram (a) 
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After physical examination 100 c.c. of 20 per cent, glucose wit 
J mg. of strophanthin were given intravenously. This was followe 
by an intravenous drip of i pint of plasma (60 drops per minute) an 
an intramuscular injection of 6 c.c. hepastab. 

On 7th August the patient felt better. The pulse was now 112 
per minute, rhythmic and stronger. The pallOr of the skin and mucous 
membranes, however, was even greater than on the day of admission 
and the number of red blood cells was found to be 820,000 per 
Intravenous injection of 20 c.c. of 20 per cent, glucose with \ rng. 0^ 
strophanthin was recommended, followed by transfusion of i pir** 0 







A CASE OF BLACKWATER FEVER OBSERVED IN BRITAIN 453 

stored blood. The red blood cells count rose to 1,560,000 per c.mm. 
The transfusion was well tolerated. The temperature was during the 
day lower than yesterday. Twenty-four-hour urine volume was about 
1000 c.c. The morning urine contained 0-8 per cent, albumen ; the 
afternoon specimen showed a trace, later specimens were negative for 
albumen. The specific gravity was 1014-1013 and the reaction acid. 
Microscopic examination of the afternoon specimen revealed per 
high-power field : 4-6 white cells, 2-3 red cells, 5-10 granular casts, 
brown, short, small in size and often shaped like a boomerang, a 
number of epithelial cells, round and pear-shaped, yellowish in colour. 
A benzidine test with the urine sediment showed a weakly positive 
reaction. 



Fig. 2. 


On 8th August the patient felt much better, the temperature and 
pulse became more settled. He progressed favourably from day to 
day. The strophanthin with glucose and hepastab treatment was 
repeated. Traces of haemoglobin were present in morning specimens 
of urine only ; in the afternoon urine haemoglobin was absent. In 
order to exclude haemoglobinuria paroxysmalis, the blood was taken 
for Wassermann and Kahn tests. 

On 9th August a striking improvement in the patient’s general 
condition was noticed. Temperature range was now 99-99'3° F. 
( 37 - 3 - 37 ' 4 ° C.) and the pulse 106 per minute. The tiventy-four-hour 
urine was about li litres. The urine was now yellow and clear, with 
an acid reaction. Specific pavity was 1012-1004. Albumen and 
sugar were absent. The microscopic examination of the sediment 
revealed per high-power field : 4-6 white cells, 1-3 red cells, some 
granular casts, brown, small, shaped like a boomerang, many oval 
VOL. LIII. NO. 8 
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and round epithelial cells showing for the most part a state of fatty 
degeneration. The benzidine test with the urinary sediment was 
negative. 

On lOth August improvement still continued. The patient was 
drinking freely and taking soft food. The temperature range was 
now 99-99 ’6° F. (3 7 '2-3 7 -6° C.), the pulse 106-96 per minute, rhythmic 
and now of good quality. Twenty-four-hour urine was about 2 litres. 
The urine was clear, acid and of specific gravity 1007. Tests for 
albumen and sugar were negative. The microscopic examination of 
the sediment revealed per high-power field : 2-4 white cells, 1-4 red 
cells, single granular brown casts and a few crystals of calcium oxalate, 
many round, pear-shaped and flat epithelial cells partly covered with 
brown grains of haemoglobin. Fatty degeneration of the epithelial 
cells was still a marked feature, but the percentage of normal epithelial 
cells was increased. 

On nth August the general condition was good. The temperature 
range was ioo-9S‘8° F. (37'8-37'i° C.) and the pulse 96 per minute, 
rhythmic and of good quality. He now progressed to a fairly full 
diet, meat being given once per day. Blood examination at this 
period showed the following : a degree of leucocytosis less than 
previous, with the red cells as after transfusion. The sedimentation 
diagram records the patient’s favourable progress (see Table II and 
Fig. 2, diagram d). Urine volume over twenty-four hours was about 
2 litres. The urine was yellow, clear, acid, with no albumen or sugar 
present in the specimen. The sediment contained very few epithelial 
cells, round, pear-shaped and flat, some still showing fatty degeneration, 
a few single white cells, no red cells, no casts. Hepastab was repeated 
intramuscularly as before. 

On 1 2th August the general condition was good and the temperature 
normal. Skin and mucous membranes were less pale and had lost their 
yellowish tinge. The pulse was now 84 per minute, rhythmic, of good 
quality. Over the lower lobe of the right lung a few crepitations were 
still present. The liver was enlarged a half finger-breadth below the 
costal margin and was not tender on palpation. The red blood cells 
fragility estimation gave a normal result: haemolysis beginning at 
0'42 per cent, and being complete at 0*34 per cent, sodium chloride 
solution. 

On 13th August the appetite was excellent and meat was given 
twice per day. The temperature range was now 97'6-98'8° F. (3^'7' 
37‘i° C.). Wassermann reaction was anti-complementary; Kahn 
test negative. 

On i6th August the skin and mucous membranes were quite pink 
and becoming more so each day. The liver was still enlarged a half 
finger-breadth below the costal margin. The spleen also was enlarge 
one finger-breadth below the costal margin. Both liver and spleen 
felt rather hard but not painful. The twenty-four-hour urine volume 
was about 2 litres, the urine was normal. Blood examination showe 
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On 24th September his weight reached 10 stones 3 lb, (65 kg.). 
The skin and mucous membranes were normal.. The liver and spleen 
were not enlarged. Mepacrine was given one day, o-i t.i.d. 

On 25th September the patient was discharged to his unit, the 
unit medical officer being advised to dispense with fatiguing exercises 
and prolonged marches for a period of three months. The patient 
was warned never to return to any malarial locality and to avoid the 
use of quinine. Mepacrine 0*3 daily was prescribed on 3rd, loth, 
17th, 24th and 31st October. 

On 7th February 1944 he was re-examined. The general condition 
was excellent. During the last few weeks he had been performing 
the normal soldier’s duties without difficulty. His weight was now 
1 1 stones (70 kg.), that is 5 kg. more than his weight on discharge from 
the hospital and 9 kg. more than his weight on the second week of the 
illness. The skin and mucous membranes were normal. The liver 
and spleen were not enlarged. No abnormality could be detected in 
the heart or lungs. The urine on examination gave a normal result. 
Blood examination showed a red cell count of 5,100,000 per c.mm. 
Haemoglobin was 100 per cent. 

Throughout the whole of the year 1944 the patient felt very well. 

Comment 

The case seems noteworthy on account of the following factors : — 

(1) Blackwater fever is not so often encountered in a moderate 
climate, particularly in Britain. Modern conditions of war and travel, 
however, compel medical men to recognise the growing importance 
of tropical medicine. 

(2) This attack of blackwater fever occurred in a man who had 
never had a single attack of malaria and who had had no quinine or 
any other drug for six months previous to the present illness. 

(3) Blackwater fever rarely supervenes in a benign tertian 
infection. 

(4) Physical signs during the initial period of the illness could 
inspire the medical officer to administer a course of sulphonamides 
treatment with possible bad after effects to the patient. 

(5) In the case described it is difficult, if possible at all, to indicate 
the real “ trigger that fired the gun.” Possibilities are (a) excessive 
fatigue, (b) pneumonia, (r) a combination of both factors. 

(6) This case should be considered as rather a serious one, on 

account of the fall in the red cells to 820,000 per c.mm. within a 
period of two to five days and on account of the concomitant pneumonia 
and heart failure. _ . 

(7) The examination of the urine immediately after admission 
made the diagnosis relatively easjf, but if not immediately done 
such a diagnosis could be missed, particularly beyond the endemic 


area. 
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(8) Because of lack of brilliant cresyl blue I found that Loeffler’s 
stain is quite satisfactory to stain reticulocytes. 

(9) The sedimentation diagram is described, as far as can be 
ascertained, for the first time throughout such a case. On admission 
the diagram. was very high above norm, then in twenty-five days became 
normal, which is an unusual course. The diagram seems to be parallel 
to the patient’s general condition. Therefore it is suggested that the 
sedimentation diagram might become a good and simple test of the 
patient’s condition in blackwater fever. 

I wish to express my thanks to Mrs McKnight-Michalska, B.Sc., M.B., Ch.B. 
D.P.H., for the linguistic redsion of the paper. 

REFERENCES 

Bercovitz, Z. Taylor (1944), Clinical Tropical Medicine. New York and London. 
Dlogosz, H. (1945), Edin. Med. Journ., 52, 132. 

Makson-Bahr, P. H. (1932), Trans. Roy. Soc. Trop. Med. and Hyg., 26, 225. 
Manson-Bahr, P. H. (1940), Ma/ison's Tropical Diseases. London. 
Manson-Bahr, P. H., and Sayers, E. E. (1927), Lancet, i, 273. 

Skipper, E. W., and Haine, G. L. (1945), Brit. Med. Journ., i, 325. 

Smith, F., and Evans, R. W. (1943), Brit. Med. Journ., i, 279. 

Strong, R. (1945), Stitt's Diagnosis, Prevention and Treatment of Tropical 
Diseases. London. 



OBITUARY 


SIR HAROLD STILES 


Those of us who knew Harold Stiles in the heyday of his surgical actintics 
find it difficult to realise that he is now “ no more.” Twenty-one years ago 
in a manner which somehow was characteristic he finished an “ out-patient day ” 
in the Edinburgh Royal Infirmarj’, he bade farewell to his staff, and a ferw 
days later he was in retirement at his house in Gullane. 

He had put into practice principles which he had often preached, that 
where surgery is concerned there is no half-way measure — that if for any 
reason one feels unable to give of one’s best, to cease is wiser than to persevere. 
To those who were in touch with him at that time he said that there were 
days when he was conscious of being very weary ; and as he could not bear 
the thought of a gradual decline, he felt it preferable to lay down his task 
while his powers were still unspoiled. It may be that there were some who 
thought the decision unduly exigent, but Stiles was a man of definite opinions 
and when he made the sacrifice — for a sacrifice it surely was — he believed 
he was acting in the best interests of a profession which he regarded as some- 
thing so sacred that no suspicion of inefficiency in respect of his work should 
attach to it. 

He was strengthened in his decision by a desire to view life from an angle 
different from that which forty years of surger)’ had implied. He longed for 
the leisure which would permit him to follow the pursuits, and even the fancies, 
of a cultured mind ; to devote a portion of his days to a study of a branch of 
knowledge which had always hcld«a great attraction for him — the natural 
sciences. He accomplished his ambition : Stiles generally did so, and in its 
fulfilment he found unending pleasure and unusual satisfaction. 

. My introduction to him was in 1908, when I applied to become his House 
Surgeon at the Children’s Hospital. I had made an appointment to see 
him at his house in Great Stuart Street after his consulting hour, and as I 
was somewhat before my time I meandered up and do\vn until tlie hour of 
four had struck. A cab was standing at the door — for this was before the taxi 
era : I concluded that it was awaiting the exit of the last patient of the ay 
and the great man would tlius be available to inter\’iew the 
Presently the door opened and a slim, top-hatted, frock-coated figure das e 
down the steps, entered the cab and was driven away. I never seen 
Stiles, and I was under the impression that what I had witnessed ^ ^ 
departure of his patient ; but when I rang the bell and confronted his fait u 
maid of that day — Martha — she confided in me that the figure I ha seen 
‘ was Mr Stiles ; that he had been called away to an urgent consultabon, an^ 
that I must return on the following day at the same hour. I did so, an 
memory of the interview is as clear to-day as it was thirty-eight years aga 
It was a shrewd and searching enquiry which went on irt that book-line roo 
overlooking the Water of Leith. Who was I ?. What had^ I done ? u 
been a reputable student ? Was I interested inmnatdmy?, -r j 

I had a feeling that I didn’t’make a good impression, but I was rein 
by a much too flattering recommendation from Mr' J. W- Dowden, an 
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this day I believe that it was this which turned the scales in my favour. His 
shade wll forgive me if I say that in these days he was apt to be a little terrifying 
to -the ihcompetent. 

. * Well do I recall the occasion when, as his House Surgeon, I had persuaded 
•him to operate on a baby for a hernia whiclt wasn’t there. It happened to 
be on the opposite side ! In his characteristic high-pitched voice, with the 
slight hesitation of speech which was' both arresting and attractive, he said, 

“ I always overlook one mistake, but a second of the same kind I cannot 
tolerate.” As a comment it was perfectly fair, and if it was disconcerting it 
certainly elicited efficiency. 

These things marked the beginning of a long friendship : an association 
which for me took the character of hero-worship, of an admiration which 
grew as the years went by. Our last meeting was in the beginning of April 
of this year, ten days before his death. The years — for he was in his eighty- 
third spring — had taken a toll, as indeed they must do. There was the mellowing 
which age so often brings, but the intelligence seemed to be as acute as on the 
day when first I met him thirty-eight years before. Now it was botany and 
geology which claimed his attention, though the interest in surgery remained. 
At least I underwent a close cross-examination on events present and to come, 
and it was remarkable to listen to his shrewd comments and searching criticism. 
He was full of glad expectations about his immediate future, and the evening 
of his day was tinted by the colours of happiness and content. 

What I write is a personal appreciation, and I do not know that I need 
recount the features of his interesting and distinguished career. Abler pens 
than mine have fulfilled the task, but perhaps I may be permitted to indicate 
certain of the stages by which he rose to fame and honour. Stiles represented 
the third generation in a line of East Lincolnshire general practitioners. It 
was intended that Harold and his brother should follow the family tradition, 
and with this object in view and in the spirit of the day he served what 
may be described as a period of apprenticeship in his father’s practice. It 
,was at this time that his remarkable interest in anatomy became apparent. 
By his own account he had memorised a large part of Heath before he 
began the study of medicine, and certain it is that an intimacy TOth anatomical 
detail was one of the most impressive features in his operative technique. 
He was one of the many who succumbed to the charms of Scotland’s capital 
city. In his Reminiscences, published in 1920, he recalls that on his first 
evening in Edinburgh, in May 1880, he climbed the Calton Hill, and so 
struck was he by the beauty of the scene which lay around him that : “ I 
vowed that ... I would endeavour to make my home in Edinburgh and that 
I would not leave it unless I was starved out.” Fortunately for the Edinburgh 
Medical School he adhered to this early resolve ; but it was not in keeping 
with his father’s uashes, and when he graduated in 1885 with first-class 
honours and the award of the Ettles Scholarship, the parental injunction was 
well done, but now you must fish for yourself.” A year was spent in 
residencies in the Edinburgh Royal Infirmary' ; one medical, with Sir Thomas 
Grainger Stewart, tire other surgical, noth Professor John Chiene. Then 
begm the “ fishing ” which his father had forecast and, to continue the 
simile, three “ landings ” afforded hun some degree of early security — a junior 
assistantship in the Department of Surgery’ ; a post as demonstrator under 
Sir ^\illiam Turner ; and a coach class which he conducted in conjunction 
with Alexis Thomson. But the beginning had its difficuldes, and sometimes 
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he recalled that when he arrived in Edinburgh to take up these various appoint- 
ments, the exchequer was so depleted that it was an understanding landlady, 
in Forrest Road, with whom he lodged, who advanced the means whereby 
the “ cabby’s ” claim was met. Jucundi acii /adores / 

The opportunities afforded in the Surgery Department had an important 
effect upon his career, Ciiicnc, with creditable foresight, had established 
a laboratory where bacteriology' and pathology in relation to surgery were 
pursued. Stiles was particularly attracted by the pathological work ; he 
introduced the Naples or paraffin immersion method by which tissues were 
prepared for section and microscopic examination ; and it was from these 
beginnings that he carried out his research on lymphatic dissemination in 
carcinoma of the breast, which was awarded in 1S96 the Walker Prize of 
the College of Surgeons of England, and upon which the modem operation 
for carcinoma of the mamma is based. 

I wonder how many are aware of the fact that Stiles dcsen’es the credit 
of ha\ang introduced the aseptic technique into Edinburgh hospitals ? It 
happened in this wise. He spent the summer and autumn of 1S93 in Professor 
Kocher’s Clinic at Berne, where he witnessed the use of high-pressure steam 
as a means of sterilisation, and a surgical procedure which was based upon 
aseptic methods. To Stiles — a product of the Listcrian School — he had 
been “ Spray Clerk ” in Chicne’s clinic — the S\Hss technique presented a 
striking contrast, but he was soon convinced of its outstanding advantages, 
and when he returned to Edinburgh he urged the adoption of the method. 

His advocacy bore fruit. Wien he was appointed surgeon to the Children’s 
Hospital in 1898 he persuaded the Directors to instal a steam steriliser on the 
Swiss model, and so great were the advantages of the method that, a few 
years later, the Royal Infirmary adopted a similar arrangement. 

His appointment to the honorary^ staff of the Royal Infirmary came in 
1895 when he was elected an assistant surgeon; but his term of office was 
short, for three years later, when the post of Surgeon to the Children’s Hospital 
became vacant on the retirement of Dr Joseph Bell, Stiles was selected to 
succeed him. The appointment necessitated his retirement from the Royal 
Infirmary, and doubtless there were many who at the time questioned the 
wisdom of the choice. But Stiles acted on his ovm judgment — he rarely did 
otherwise — and in this instance events showed that he had made no mistake. 
Under the influence of his enthusiasm the surgical section of the Children s 
Hospital became a centre of activity' which attracted TOdespread interest; 
and presently an adult hospital association was re-established, when he was 
appointed Surgeon to the Chalmers Hospital. 

His reputation was now fully established ; he enjoyed a large and 
increasing practice as a consultant, yet he found time and opportunity to 
develop his great ability as a teacher, and to pursue his interests in the scientific 
aspects of his surgical work. An illustration of this is found in the contribution 


which he made to our knowledge of surgical tuberculosis. 

Clinical observation led him to the conclusion tliat the bovine bacillus 
played an important part in originating the disease in man, and particular y 
during childhood. Such views were in opposition to those advanced by Roc , 
but Stiles was convinced of the accuracy of his oivn deductions ; and t e 
various investigations on bone, joint, and gland disease which he initia e 
established the truth of his contention. It was a far-reacliing contribution 


to a problem of considerable social and economic significance. 
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that Ills text-book, Diseases of the Throaty Nose and Ear, originally published 
in 1891, retained its popularity through three editions. In the preface to that 
work, one may find a statement which reveals the logical mind of the writer ; 
“ All dravdngs of instruments have been omitted. . . . They are unnecessary 
for the simple reason that the practitioner must possess the means of operating 
before he proceeds to operate.” 

Dr McBride’s ability won for him many honours ; in 1S83 he became a 
Fellow of the Royal Society of Edinburgh, he was President of the Laiyngo- 
logical Society of London, of the Otological Section of the Royal Societj' of 
Medicine and of the Section of Otology and Lar)Tigology at the British 
Medical Association Meetings ; he was also elected an Honorarj- Member 
of the Scottish Otological and LarjTigological Society. In 1913 he delivered 
the Semon Lecture at the University of London. On retiring from practice 
in 1910 he went to live in Yorkshire, at first at Harrogate and latterly at 
York. There, so long as health and energy permitted, he indulged his favourite 
sport of hunting. Throughout his life he took a keen interest in all sports 
and games. His years of retirement were also employed in writing interesting 
contributions to philosophy and psychology. Perhaps the most popular of 
those works are his essay entitled Psychoanalysis Analysed (1924) and his 
\zX.Q.r Philosophy of Sport (1932). 

Peter McBride was a charming companion, and it was a great pleasure 
for old friends to renew acquaintance with him during his frequent visits to 
Edinburgh after his retirement. It was characteristic of him that during the 
war of 1914-18 he returned to voluntary’ work as laryngologist at the 2nd 
Scottish General Hospital under Dr Logan Turner, who had formerly been his 
assistant. Endowed with a rich fund of humour, he was an excellent raconteur. 
At the close of his long and useful life we honour the memory of this doughty 
pioneer of laryngology’. 


D. G. 
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SARCOIDOSIS— A MANIFESTATION OF TUBERCULOSIS 

By CHARLES CAMERON, M.A., M.D., F.R.F.P.S., D.P.H. 

Professor of Tuberculosis, University of Edinburgh, 

and E. K. DAWSON, M.A., M.DA 
From East Fortune Sanatorium and the Research jMboratory 
of the Royal College of Physicians, Edinburgh 

In a previous paper (1942) we discussed the aetiology of sarcoidosis, 
and stated that while there was much against the idea of a tuberculous 
basis, there were sufficient resemblances, clinical, radiological, and 
histological, to suggest a probable causal relationship. Since then 
the conviction has been growing that sarcoidosis is an atypical form 
of tuberculosis, and we now record, and use as the basis of our dis- 
cussion, a case of pulmonary tuberculosis with pathological changes 
in .other tissues which conformed with the accepted clinical and 
histological features of sarcoidosis. This patient presented features 
of unusual interest, and we make no apology for recording the history 
and clinical condition in some detail. 

History 

A. B., aged fourteen and a half years, was admitted to East Fortune 
Sanatorium on i6th August 1941. Her history was the following ; — 

She was a healthy, normal baby, and she was in good health until the age 
of five years when she developed pain in the calves of her legs and was 
admitted to the Royal Hospital for Sick Children, Edinburgh, as a suspected 
case of rheumatic fever. There were no joint swellings. She was discharged 
after a period of six months’ treatment and attended the rheumatism clinic 
of the hospital as an out-patient. At about the age of six, i.e. a year after the 
onset of her symptoms, swelling of both knees and ankles appeared. ‘ The 
onset was sudden and painless and was discovered by her mother as she 
was bathing her. She was re-admitted to the hospital and kept for a 
further period of six months. The joints remained free from pain and their 
condition was unchanged at the time of her discharge. She had two subsequent 
periods of treatment in Chalmers Hospital, Edinburgh, and the swellings 
remained confined to the ankles and knees. They caused no pain and they 
were unaffected by treatment. At about the age of eight cough appeared and 
it was about this time that the mother noticed swelling of her finger tips and, 
slight lividity of her face. On accotmt of the cough she was taken to the Royal 
Victoria Dispensary where she was kept under observation for three months. 
Later, a diagnosis of lung tuberculosis was made in the Sick Children’s 
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Hospital. During the following year, when .she was about nine, a livid mark 
like a bruise, appeared on the front of the left leg below the knee and she had 
a succession of these marks during the following few months. The marks 
were like bruises and were sparsely disposed over the front of both lower 
legs and thighs. As they faded they were replaced by others. They w'cre 
nodular and they did not ulcerate. There was no fissodated disturbance of 
health and the cough and joint swellings persisted. 

On account of her constant illness she was educated at home by a dsiting 
teacher and in September 1939 she was evacuated -with other crippled 
children to Earlston, in Bcnvickshire. In November 1939 she was admitted 
to the Princess Margaret Rose Hospital for treatment of her swollen but 
painless joints and there, in January 1940, she had an attack of “ pneumonia ’’ 
of her right lung. She recovered after an acute illness which lasted a week 
and was followed by cough and weakness which were troublesome during 
the following two months. It was in that hospital that the mother was told 
for the first time that the child had heart disease. She was discharged in 
August 1940 and returned to Earlston. The joints remained swollen and 
she continued to cough. In September 1940 she had a recurrence of fever and 
pain in the right side of her chest and was admitted to the County Hospital, 
Gordon, as a case of lung tuberculosis. She remained there until August 
1941 when she was transferred to East Fortune Sanatorium. 


Condition at Time of Admission 
AND Subsequent History 

She was a thin little girl, poorly developed for her years, but alert 
and intelligent. Her face and lips were very livid and her finger-tips 
were cyanosed and bulbous. She had a hydrarthrosis of each knee, 
gross in the left, and there was synovial swelling of both ankle joints. 
All of the joints were painless and moved freely. There was a loud 
heart murmur which was considered to be due to mitral stenosis, 
although the other signs suggested congenital heart disease. She had 
a cough and brought up a scanty mucopurulent spit, and she had 
diffuse abnormal signs in both lungs. These signs were very suggestive 
of bilateral upper lobe tuberculosis, but they extended to the bases 
and an open mind was kept on their relationship to the heart disease. 
Her tonsils had been removed and her fauces were healthy, but she 
had many carious teeth. The Mantoux (i : 1000) reaction was -f ++• 
The blood Wassermann, Kahn, and Flocculation tests were negative. 

X-ray examination of her chest showed gross dilatation ^ ^ 
pulmonary artery, a huge mass of glands in the right lung root, an 
what looked like a chronic fibrotic tuberculous lesion of the rig 
upper lung lobe. Films of the joints showed a bilateral knee effusion. 
Otherwise they suggested a low-grade infective arthritis of all our 
affected joints. 

Fifteen sputum film examinations failed to reveal the presence 
tubercle bacilli, but a culture made on L.J. medium yielded a pro u 
pigmented growth of tubercle bacilli. Typing was not perforrne an^ 
the organism was presumed to be of the human type. The diagn 
of lung tuberculosis was thus confirmed and the somewhat anoma 
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appearance of some of the lung X-ray shadowing was considered to be 
due to a combination of congestion and tuberculosis. The relationship 
of the abnormal joints to the heart condition was not clear, and three 
separate pathological conditions seemed to be present. 

Her temperature was slightly but irregularly raised, her pulse-rate 
ran from 100 to 120, and the blood pressure was 104/80. The blood 
sedimentation rate was not investigated at that time. Later it ranged 
between 30 and 40 mm. (Westergren). 

At the beginning of November 1941 she complained of inability to 
see and she was found to have bilateral iridocyclitis. Dr E. H. Cameron 
saw her on 9th November and confirmed the diagnosis. He found 
posterior synechi® in both eyes, a deposit in the left iris, deposits behind 
the left cornea, and cloudiness of each vitreous. The condition in his 
opinion was of tuberculous origin and he gave a bad prognosis. 

The urine at the time of her admission contained albumen in fairly 
large quantity a dense coagulate on boiling — and that persisted. The 
sediment contained a few granular tube casts. She had no nephritic 
symptoms and more complete investigation was not made. On 
4th December 1941 she had hsematuria, the urine being bright red 
with blood. Her lower gums around the incisor teeth were livid and 
tender, and on 7th December the carious first lower incisors were 
extracted. ^ Blood cul^res were sterile. The urine was now found to 
contain a little pus which was cultured for tubercle bacilli with negative 
results. 

Blood examination on 12th December showed a red cell count of 
5,230,000 and a white cell count of 9400. The red cells were normal 
in form and size. A hemoglobin estimation was not made. The 
differential white cell count was-: 


Polymorphs . , . , _ 

Per Cent. 
. 70 

• 7 

• IS 

Large IjTnphocjtes . 

Small hinphoqftes . . - . 

Mononuclears 

Eosinophils . . . _ 

. 4 

Mast Cells ' 

• 3 

1 


. the months of 1942 her condition improved. The 

indocychtis subsided and the vision became better. Cough and spit 
isappeared and the he^ murmur was no longer audible. She 
continued to have slight, irregular, varying fever 

palpable. Some more carious teeth were 

^ j time. The state of the urine and of the joints 

remained unchanged. 

“Edition remained much the same until 22nd March 1943, 
^ a su en attack of right loin jiain associated with fever 
^ .. . ^ the urine. The condition was clinically 

S' smears. The attack subsided 

levol^ ^ slightly febrile, 

urmnuria persisted and a little pus remained in the urine. 
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On 27th April 1943 there was noticed during routine examination 
a blotchy, slightly scaly, livid, maculo-cry'thcmatous rash on both 
legs below the knees. Some of the blotches were indurated marginally 
and soft in the centre. The rash disappeared in ten days but returned 
two months later. It was then generalized, dense on the face and 
limbs, and sparse on the trunk. Dr Robert Ahkcn saw her on 29th June 
1943, He made a tentative diagnosis of pityriasis rubra but pointed 
out that the rash was not typical of that condition. The rash came 
and went, clearing sometimes for a week or two and returning with 
increasing intensity. The skin of the limbs, forehead, and cheeks in 
time became permanently pigmented and infiltrated. 

On 1st February 1944, again during routine examination, clusters 
of big, soft, painless, mobile glands were discovered in each axilla and 
groin. Albuminuria (Esbach 5 parts) and slight fever persisted and 
the lung X-ray appearances were unchanged. Big masses of glands 
were still seen in the right lung root, and shadowing of the right upper 
lobe now looked like that of healing fibrotic tuberculosis. At}'pical 
shadowing in other areas of the lungs began to look very- like sarcoidosis, 
and on 4th Februarj’- a gland was excised from the right axilla and 
sent to Professor Murray Drennan for histological examination. On 
r4th February Professor Drennan reported that the sections showed 
diffuse permeation by columns of large, clear, cndothclioid cells which 
lay throughout the sinus system and largely replaced the lymph follicles. 
Giant cells were present but there was no caseation or fibrosis, and 
tubercle bacilli were not found. The picture, in his opinion, “ resembled 
the sarcoid appearance although it might be an endothelioid response 
to tuberculous toxin.” The inoculation of a guinea-pig with a gland 
was recommended and another gland was removed on 25th February 
and sent for that purpose. Culture of the emulsified gland- was 
negative for tubercle bacilli, and the inoculated guinea-pig failed to 
develop tuberculosis. 

Although she had little in the way of symptoms — nothing more 
than a slight dry cough — extensive abnormal signs persisted in the 
lungs. These were considered to be suggestive of fibrosing tuberculosis 
of the right upper lobe and of the lower two-thirds of the left lung. 
The X-ray appearance will be discussed more fully later. The heart 
mu'rmur remained absent, she had no heart symptoms, and the lividity 
of admission was no longer present. The finger clubbing was unchanpd. 

During July 1944 a deep infiltration of the soft tissues of the 
loin was noticed. Big soft discrete glands were palpable and visi e 
in the axillae and groins, in the left deep iliac area, and in the ng 
epitrochlear region. A complete blood examination on 24th August 
gave the following result : — 

R.B.C. . . . 6,150,000 

W.B.C. . . , 8,000 

Hb . . . 108 

C.I. . • . 0-9 


White Cells 


Polymorphs 

Lymphocytes 

Monocytes 

Eosinophils 

Basophils 


Per Cent. 
75 

19 

2 

3 

I 
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considered and discarded as the condition was more of a painless 
hydrops and there was never any evidence of periarthritis. The 
mediastinal shadow on the X-ray film was somewhat increased but 
there was no real evidence of active tuberculosis. 

On 27th November. 1944 Dr Rac Gilchrist kindly saw her in the 
Royal Infirmary. Electrocardiographic examination showed a well- 
marked right axis deviation with a sinus tachycardia, the rate being 
100. After a careful discussion of the clinical and radiographical 
findings, Dr Gilchrist stated his opinion that the most likely diagnosis 
was a patent interauricular septum. That congenital condition could 
have no possible relationship with the subsequent joint affection. 

The nature of the arthritis is doubtful. Dr Saffiey interpreted the 
X-ray appearances of the knees as being those of a subacute arthritis, 
their essential elements being synovial thickening and generalised 
decalcification. The ankle joint films also showed generalised 
decalcification, and he called attention to a prominence of the 
trabeculae in the lines of weight-bearing which, in his opinion, was 
more typical of a general constitutional disturbance than of a local 
infection ; but the clinical state of both sets of joints was tlie same 
and swelling of each had developed sinaultaneously. 

It is difficult to place this joint condition in a definite categoiy. 
Dr Thatcher has pointed out that the condition was originally a 
hydrops ; latterly, synovial thickening was a prominent feature. The 
later development of glandular enlargements might suggest Still’s 
disease, but the joints have remained mobile and painless and the 
glands have been found to show typical sarcoid changes. The blood 
sedimentation rate has varied consistently between 30 and 40, and the 
swelling of the knees certainly lessened after the removal of the last 
of her carious teeth in August 1944. Permission to procure a biopsy 
specimen from a joint was not granted. We return to this question later. 

It is equally difficult to associate the urinary and allied findings 
with any of the other conditions and, for that matter, to fit them into 
a definite pathological picture. They are those of a kidney lesion of 
the nephrotic type, but they conformed definitely neither to the lipo'tl 
nor amyloid varieties. Latterly the blood urea rose, the urinary 
output fell, and she developed oedema of her legs and ankles. T^> 
in all probability, was of cardiac origin. The blood pressure remained 
low — 108/66. ‘ 

The lung tuberculosis with its gross hilar gland enlargement was 
like a primary infection which had proceeded to ulcerative disease, 
but its course was characterized by extreme torpidity. The disease 
was in the right upper lobe, but X-ray films showed other changes 
which it was extremely difficult to interpret and before the appe^ra^*^® 
of the glandular enlargements their resemblance to sarcoidosis na 
been noted. Whether there is any X'-ray picture which is diagnostic 
of lung sarcoidosis is a moot point, but the combination of striation 
and ill-defined, fine nodular shadows, with gross hilar glan u ^ 
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The Pathology of Sarcoidosis 

Manj’’ cases in the literature arc accompanied by illustrations of the 
pathological changes in sarcoid lesions and our previous study showed 
these changes in various tissues. Further examples are given in the 
accompanying plates. The present ease shows no unusual histological 
features, though giant cells of varying size were fairly numerous in 
some areas of the lymphoid tissue (Figs. 4, 6 and 7). In general, the 
folliculoid formations tend to remain more even in size and more 
discrete than in active tuberculosis (Figs. 3, ii), but a strand arrange- 
ment of the cndothelioid 'cells or a granulation tissue of more diffuse 
character with irregularly scattered giant cells (Figs. 4, 6) may be 
formed. The cutaneous lesion here showed tlic characteristic structure, 
with stranded architecture, few giant cells and little lymphocytic cell 
reaction (Figs. 8, 9). Though, clinically, a distinction is made between 
Boeck’s cutaneous sarcoid and the Daricr-Roussy subcutaneous variety, 
a lesion of long duration ma)'^ show continuous extension of the 
proliferating tissue from the subcpidcrmal zone (Fig, 8) down to and 
into the subcutaneous fat (Fig. 9). 

Most recorded histological examinations have been made in cases 
of some duration, when the characteristic structure is evident and also, 
as Kyrle (1921) has shown, when it is too late to recover the bacillus. 
In a case of acute, generalised, cutaneous involvement, with successive 
biopsies, Kyrle found the bacillus and a mainly lymphocytic cell 
reaction in foci under ten days old ; by the thirty-sixth day there was 
destruction and disappearance of the organism and the formation of 
the typical Boeck’s miliary sarcoid. An intermediate picture, at 
twenty-one days, showed both lymphocytic and cndothelioid cells, 
with few bacilli. In this, therefore, as in so many other lesions, the 
histology varies with the age of the condition ; later stages show 
fibrosis and progressive hyalinisation and, in some tissues, calcification. 
In the lymph node tissue from this patient, many of the giant cells 
showed curious “ inclusions ” of an undetermined nature (Figs. $> 7 ) > 
these may be associated with the rapid destruction of the bacilli. 

The widespread distribution of sarcoid lesions in the various 
organs and tissues suggests a mainly haematogenous dissemination, 
represented histologically by the different stages of follicle formation 
in the same and in different tissues, apparently associated with repeated, 
small, blood-borne seedings. This widespread involvement is well 
shown in the cutaneous distribution in our patient (Figs, i, 2). 

It is difficult to estimate how frequently sarcoidosis occurs. It is 
probable, as the literature indicates, that many cases are initia y 
missed, because the patients are first examined in a specialist department 
for skin, eye, joint, or other focal lesions, without radiograp ic 
examination, and the usual general well-being of the patient may 
be deceptive. Bodley-Scott (1938) found 9 per cent, sarcoid appearances 
among 300 lymph nodes excised for enlargement suggestive 
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Hodgkin’s lymphadenoma ; he himself saw 8 cases in less than a 
j-ear. Our third plate here illustrates cryptic cases which clinically 
suggested traumatic or tumour conditions. Diagnosis is essentially 
histological, with radiographic verification. 

Discussion 

We have here an example of that rare combination, tuberculosis 
and sarcoid changes, rare in the sense that tubercle bacilli were 
recovered by culture in a sarcoidosis patient, for one of the salient 
characteristics of sarcoidosis is the difficulty with which tubercle 
bacilli or any other criteria of the infection can be demonstrated. 
Around this difficulty has centred the main discussion about the 
nature of sarcoidosis. Is it an atypical form of tuberculosis or is it a 
disease S 7 U generis with clinical and histological features resembling 
tuberculosis ? Its usual slow development and long benign course, 
its tendency to spontaneous regression, and especially the possibility 
of its attacking almost any organ and tissue of the body have led to 
its description under many names, and it is only within comparatively 
recent years that a unifiecl conception has emerged. The idea of a 
tuberculous- causation is still, however, received with reserve by many 
observers. 

The present case is of importance, showing as it does the coincidence 
of tuberculous disease and sarcoid lesions. The essential question to 
be considered is, therefore, how far can the clinical and pathological 
data be correlated to support the thesis of a single underlying disease 
process ? 

The history is a long one, covering a period from the initial 
disturbance at the age of five years to her death in March 1946 at the 
age of nineteen and a half. Signs and symptoms varied during this 
long period. Some lesions, such as the iridocyclitis and splenic en- 
largement, improved and disappeared ; others, like the joint affection, 
the kidney lesion, and the slight, irregular, varying temperature, 
remained more or less constant. 

The literature on sarcoidosis is now extensive, but, in brief, the 
disease may be described as a systemic lesion, a reticuloendotheliosis 
with the formation of a folliculoid tissue, affecting particularly the 
lymphoid and hsemopoietic tissues, with pathological changes in 
excess of the clinical manifestations. The organs specially involved 
are l3Tnph nodes, lung, bone-marrow with osteoporotic (pseudo- 
cystic) changes, spleen, liver, eyes and, in about 50 per cent, of cases, 
the skin ; but, as already mentioned, no tissue is immune. The 
various lesions occur in conjunction or in succession, and there is a 
marked tendency to regression with residual fibrosis. There is even 
a possibility of complete quiescence with restoration of normal 
structure. Such a disease will obviously produce a varied clinical 
picture, and it is not surprising that it has been described under many 
names according to the organs and tissues most affected. It seems now 
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to be generally accepted that Boeck’s sarcoid, lupus pernio, some 
other cutaneous tuberculides, osteitis tuberculosa multiplex cystoidcs, 
uveoparotitis and Mickulicz’s disease, and possibly Still’s disease, are 
probably all manifestations of the same condition, though in the 
majority of cases definite proof may not be forthcoming. Though most 
of the recorded cases of sarcoidosis which were followed for a period 
of years eventually succumbed, to frank tuberculous disease, proof 
of the presence of that disease in the early and intermediate stages 
was not obtained. In recent years a more detailed and critical analysis 
of the available data has strengthened the view that sarcoidosis is, 
in reality, atypical tuberculosis of “ chronic miliary ” or “ non- 
caseating ” type, and this assumption, even in the almost invariable 
absence of the ordinary' laboratory' and clinical criteria of the disease, 
is strongly supported by the rare cases in which tubercle bacilli are 
recovered. Pinner (1938) was able to find in the literature only 
twenty-five records of bactcriologically positive cases. The number 
of completelj' convincing positive results is, he finds, insignificant. 

The findings in this present case are therefore of great interest. 
They differ in a number of respects from those of a previous and 
perhaps more characteristic case described by us in 1942, where the 
diagnosis of sarcoidosis rested on the lung X-ray' appearances which 
underwent progressive clearing, and on microscopical examination 
of spleen and liver tissue removed at operation. Both eyes in this 
case were also involved but the skin escaped. Since this case was 
published the patient has passed without mishap through pregnancy 
and parturition, and later enquiry' shows her to be in apparently 
'complete health ten years after the appearance of her first sy'mptoms. 
Evidence of the tuberculous nature of her condition was never very 
convincing. There were negative Mantoux and animal tissue inocula- 
tion tests and sputum was not available for examination. 

The present case is definitely one of combined pulmonary tuber- 
culosis and sarcoidosis of other tissues proved histologically in excised 
skin and lymph glands. We shall discuss the various manifestations 
in detail. 

Joints. — In a number of cases reported as sarcoidosis or as 
non-caseating tuberculosis, involvement of serous surfaces — sy'novial, 
pleural, pericardial, and peritoneal — has, been described. The follow- 
ing cases are illustrative. A male patient of Mellon and Beinhauer 
(1937) aged eighteen years, had low-grade apical lung tuberculosis 
without demonstrable tubercle bacilli in the sputum, widespread 
lymphadenopathy, scattered skin lesions of sarcoid structure, an 
fusiform swellings of both knees and fluctuating enlarged bursae at 
both wrists without X-ray evidence of bony change. Swollen ank es 
in a patient of thirty-one years with sarcoid ly'mph nodes and bilatera 
1 lung X-ray stippling were associated with urinary symptoms m a 
patient described by Horton et al. (1938) ; tubercle bacilli were not 
recovered from the sputum of this patient and the Mantoux test was 
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negative. The combination of chronic multiple arthropathy with 
enlarged lymph glands, tliough clinically not suggestive of tuber- 
culosis, calls for radiographic and other investigation as a possible 
chronic miliary form of this disease. 

The sarcoid condition of bone which produces the cystic osteoporosis 
shown by X-rays postulates a haematogenous spread to bone marrow, 
but in some of the joint lesions reported no evidence of X-ray change 
was found in the underlying bones. The condition in them was 
apparently entirely articular and probably synovial in origin, with fluid 
formation. Bodley-Scott (1938) mentions the knee joint as a site of 
sarcoidosis, and we have examined tissue from the prepatellar bursa 
area (Figs. 10, ti) in a patient of thirty-five years. 

In our patient the joint swellings decreased after the last carious 
teeth were removed, but they did not disappear, and as sarcoidosis is 
characteristically regressive or stationary for considerable periods 
there was no necessary connection with the oral sepsis. Bilateral 
involvement of joints is not suggestive of the usual tuberculosis picture, 
but if infection be blood-borne the actual sites may be more or less 
accidental and as difficult to explain in their location as are hsemato- 
genous tumour deposits. The fact, however, remains that simultaneous 
bilateral lesions of knees and ’ankles are not suggestive of any form of 
tuberculosis, and Loewenstein’sr views (1944) on the tuberculous nature 
of some cases of rheumatoid arthritis are not generally accepted. 

Since Poncet and Leriche published their book in 1909 there has 
been much . controversy on the subject of tuberculous rheumatism. 
It is probable that views on this subject in this country require revision, 
for the joint affections which they described were of a rheumatoid type 
and were not the destructive arthrites of tuberculosis which are so 
often monarticular lesions. The subject has been recently reviewed 
by Seligson (1945) and Sheldon (1946). Poncet and Leriche described 
three types. The first type, the arthralgic, is well-known to most 
tuberculosis workers, for an appreciable percentage of tuberculous 
patients give a history of “ acute rheumatism ” before the onset of 
the organ tuberculosis. This rheumatism is characterised by its 
evanescence, its lack of joint swelling, and its complete disappearance. 
In Type 2 the joints are actually swollen and painful and are indistin- 
guishable from acute rheumatic fever joints. This type is often 
associated with involvement of serous cavities, particularly the peri- 
cardium, and is little, if at all, influenced by salicylates. These trvo 
types need not concern us further, but the third, or chronic rheumatoid 
type, requires consideration. This type is not common, but Sheldon, 
~(Joc. ctiS)y described one case in a female child of seven with fusiform 
swellings of both wists, both knees, and the left ankle, all of which 
were slightly painful and had restricted mobilitjc The joint condition 
was associated with enlargement of glands in axillae and groins and 
with slight enlargement of the spleen. A month after she came under 
his care typical abdominal glandular and plastic tuberculosis developed. 
Final recovery took place with persistence of slight swelling of the 
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affected joints, all of which, however, with the exception of the wrist, 
recovered full mobility. It is very rarely that tubercle bacilli are 
isolated from these joints, although that has been described. 
Weissenbach (1933) described a chronic polyarthritis, diagnosed 
clinically as rheumatism, in which tubercle bacilli were isolated and 
cultured from the synovial fluid. The histological appearances of 
excised synovial membrane differ from those of progressive tuber- 
culous lesions chiefly in the absence of giant cells. That lays the 
whole contention open to doubt if we continue to think in terms of a 
bacillary condition. In discussing the pathology of these lesions 
Sheldon quotes Coburn in the following statement : “ If the develop- 
ment of rheumatic fever is associated with an abnormal immune 
response of the host, we might expect to find comparable disease 
syndromes following other acute infections. Such a syndrome should 
not appear where there is an overwhelming virulent infection nor in 
the highly immune host. It should be found among the intermediates. 
In our opinion, comparable phenomena do occur in tuberculosis and 
syphilis.” 

It is unfortunate that we were not given permission to take biopsy 
material from a joint in the case of our patient and that a post-mortem 
examination could not be made. We have therefore no proof of the 
nature of the joint affection, but, clinically, it fits into our conception 
of a protracted tuberculous infection which started with pains of a 
myalgic or arthralgic type, passed to the development of relatively 
painless rheumatoid joint swellings and from that to a very chronic, 
fibrotic lung tuberculosis and disseminated lesions which histologically 
deviated from the typical progressive tuberculous type to the non- 
caseating sarcoid type. 

Spleen. — Occasional enlargement of the spleen was noted during 
the early illness in the Sick Children’s Hospital at five years of age. 
It was sufficiently evident to suggest the possibility of Still’s disease, 
but this diagnosis was discarded because the type of joint lesion 
present did not support it. There was also an increased hilar shadow 
at this time. No later clinical observations on the spleen are available, 
but it was not palpable at any time while she was under our care. 

The cause of this early and varying splenomegaly is doubtfu , 
but as it was an evanescent phenomenon, and as splenic enlargement 
is common to many diseases, including tuberculosis and sarcoidosis, 
it need not engage us further. 

Heart. — The heart condition was congenital and had no apparent 
connection with any of the other lesions. 

Liver. — The liver became palpable at fifteen years of age an 
slight varying enlargement persisted until her death. By that time 
lung fibrosis was well established and it is difficult to attach very 
special significance to the enlargement. 

Eyes. — bilateral iridocyclitis, diagnosed clinically as tuberculous, 
appeared at fourteen years of age, but subsided, with improvement o 
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vision, during the following year. Recurring attacks of iridocyclitis 
are common in the sarcoid state and tuberculosis is an undoubted 
cause of certain forms of iridocyclitis. It would be unwise to draw 
diagnostic conclusions from the unexpected improvement which took 
place in her case. That may be left as a recbrded fact. 

The Blood. — ^The blood picture at fifteen years, with a total red 
cell count of 5|:' millions, indicates a slight polycythsemia, probably 
associated with the other congestive features and possibly with the 
advancing lung fibrosis. The white cell count was also slightly raised, 
but the percentages lay within normal limits and there was no mono- 
c>Tosis. Three and a half years later the red cell count had risen to 
over six millions and the differential white cell count showed a mild 
polymorphonuclear leucocytosis, but again no monocyte increase. 

In many reported cases of sarcoidosis and non-caseating tuber- 
culosis the blood picture has shown little deviation from normal ; 
in others the blood counts are not given. Pinner (1938) mentions 
cases with polycythasmia and cyanosis following fibrosis of the lung 
with emphysema, but in our case the cardiac condition is a com- 
plicating factor. Monocytosis, a variable and perhaps over-emphasised 
diagnostic finding in sarcoidosis, is considered by most observers to 
indicate a phase of active extension of the disease represented by a 
temporary monocyte increase in the blood as well as by the formation 
of new folliculoid endothelial tissue. A monocytosis may therefore 
depend on the time of blood examination in relation to an active 
phase ; it may be absent or it may rise to over 20 per cent. 

Blood Sedime 7 ttation Rate . — ^This has remained between 30 and 40 
and throws little light on the complex clinical picture. 

Ejdneys. — Albuminuria, with some granular casts, was present on 
admission to the sanatorium at fourteen years of age. There were no 
symptoms of nephritis. A few months later she had an attack of 
haematuria and a little pus appeared in the urine, but the slight 
leucocytosis (9400) showed no differential diagnostic features, and 
tubercle bacilli were not found on culture of the urinary sediment. 
Fifteen months later, in March I943i after a sudden urinary tract 
exacerbation, albuminuria increased and there was persistent slight 
pyuria, but again tubercle bacilli were not found. The slightly raised 
urea concentration in the blood noted in February 1945 suggests some 
chronic interstitial lesion in the kidney rather than parenchymatous 
involvement and before death there was a persistently high blood 
urea level. 

As noted in the clinical histor}>-, it is difficult to fit these urinar}' 
findings into the general picture. Acid-fast bacilli, morphologically 
resembling tubercle bacilli, were found in the urinary sediment on one 
occasion, but cultures were twice negative. In view of the widespread 
lesions present in lun^, Ijmph nodes, and skin, it is possible that 
renal tissue was also involved, with the formation of small foci of 
hematogenous disease. Schaumann, Crosnier, and others mention 
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sarcoid lesions in the kidney, associated clinically %vith albuminuria 
and hrematuria and represented histologically by an interstitial folli- 
culoid cell proliferation similar to appearances seen in skin and lymph 
nodes. Were the condition here part of a hmmatogenous tuberculosis 
of a low grade of activity or of a sarcoidosis, the failure to demonstrate 
the bacillus would accord with the usual negative results of examination 
of skin and 13'mphoid tissue. Morton r/ n/, {Joe. cit.) describe a case 
of “ sarcoid type of non-caseating tuberculosis,” showing anerg)' and 
monocytosis and involving skin, lymph nodes, lung and bones ; 
autopsy revealed a more extensive spread, including foci in renal 
tissue. Pinner (1937) found kidnc)' involvement in a case of Boeck’s 
sarcoid with other visceral foci. 


Lymphoid Tissue. — Enlargement of the spleen in the initial stages 
of the illness at fiv'c years of age has alrcadj’^ been noted. The tonsils, 
which Schaumann considered a helpful diagnostic tissue in sarcoidosis, 
were removed before fourteen j'cars and no histological report was 
available. There was widespread involvement of lyjtiph nodes, first 
noted at fourteen years, when radiographs showed a mass in the right 
lung root associated with the pulmonarj' tuberculosis. Three years 
later, during routine examination, groups of large, soft, painless, 
mobile nodes were found in axillm and groins. The appearance of the 
lungs at this time suggested a sarcoid condition and histological 
examination of excised axillary nodes showed a picture characteristic of 
sarcoidosis (Figs. 3-7), Enlarged nodes were also found five months later 
in the left deep iliac and right cpitroclcar regions. Later microscopical 


examination of another axillary node confirmed the previous appearances. 

The hilar node enlargement may have been associated with a 
primary tuberculous lung infection but the lymphoid masses in other 
areas need explanation. Various observers have noted the absence 
of regional relationship of enlarged nodes to skin lesions in sarcoidosis ; 
the skin of the trunk, for example, is usually unaffected, but axillary 
nodes are frequently enlarged. This and the widespread adenopathy 
suggest a mainly hmmatogenous rather than a lymphogenous spread 
and support the opinion that sarcoidosis is a disease of chronic miliary, 
htematogenous distribution. Diffuse Ijmiph gland enlargements 0 
this type are well known in tuberculosis. The explanation of t c 
failure to find tubercle bacilli in these sarcoid glands may well ic 
in the time at which search is made. Kyrlc’s work (1921) on cutaneous 
sarcoidosis with acute exacerbations showed that bacilli were 
only during the earliest phases of dissemination, and this may 


generally true for all tissues affected (see p. 472). 


The Primary Focus of the Disease. — Though a diagnosis 0^ 
pulmonary tuberculosis was first made at eight years of age, a 
increased hilar shadow was present at five years when t e p 
first came under observation. After eight years of age s 
persistent cough, and by fourteen years the lung picture sugg 
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chronic fibrotic type of tuberculosis. Radiographically the appearances 
then were those of a chronic fibrotic tuberculous lesion of the right 
upper lobe, and there were in addition diffuse abnormal shadows in 
both lungs of the sarcoidosis type. We discussed in our previous 
paper the possible relationship of these lung appearances to chronic 
miliar}^ tuberculosis, especially of the lymphogenous type, and the 
differentiation between the two conditions is often a matter of personal 
opinion. The absence of glandular enlargements in the lung roots 
is thought to be against a diagnosis of sarcoidosis, but on other 
grounds the t%vo conditions may be indistinguishable. Dr Saffley in 
fact considered that the shadows in this case were those of chronic 
miliary tuberculosis. , 

Chronic miliary tuberculosis is a well-defined clinical entity and 
the condition has been fully described by Hoyle (1938) and Hoyle 
and Vaizey (i937)- It is interesting, in reviewing the literature 
of this condition and of sarcoidosis, to notice the descriptive over- 
lapping. What one writer describes as chronic miliary tuberculosis 
may to another be sarcoidosis, and what a few years ago was the former 
is now more often considered to be the latter. Hoyle (1-938) writes of 
chronic miliary tuberculosis : “ About half of the , patients show 
evidence of dissemination of the disease to other organs than the 
lungs. Such general dissemination is shown clinically by enlargement 
of Ae spleen which occasionally is extreme, by a general lymphadenitis, 
by a tuberculous arthritis, or by involvement of the urinary system 
or skin or eyes. Exceptional complications are the cystic affections of 
bones known as osteitis tuberculosa multiplex cystoides, polyserositis, 
uveoparotitis, Addison’s disease and purpura. As a rule, lesions 
disseminated in this fashion take the chronic pattern of the original 
disease in the lungs unless the meninges become involved. . . . Wide- 
spread, even generalized dissemination of miliary foci may, however, 
occur sometimes in a recurrent way and yet the meninges apparently 
escape. ... It is evident that the clinical features of chronic miliary 
tuberculosis are deceptive, not only because they often appear to be 
trivial but also because they can be polymorphic. . . . Although 
the radiographic appearances (lungs) as a rule are so like those 
of acute miliary tuberculosis, in a minority of cases they are entirely 
different. There are enough records to show that these atypical 
appearances are still due to miliary disease, but it is a Ijmphogenous 
as distinct from a haematogenous form. ... In such Ijmphogenous 
examples of the disease the mediastinal Ijmphatic glands are involved, 
so that abnormalities of the mediastinal shadow are likely to be 
found. He states further that the chief difficulty in diagnosis is to 
obtain satisfactory proof of tuberculosis, and he records the fact that 
even in cases where the diagnosis is not in doubt the tuberculin reaction 
may be negative. In discussing the differential diagnosis from sarcoid 
lesions, he comments on the great difficulty in distinguishing the two 
conditions, especially as the skin may be involved in chronic miliarj’’ 
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tuberculosis. " Present evidence,’' he adds, “ would suggest that 
sarcoid conditions may well be tuberculous, at any rate so far as the 
lesions in the lungs arc concerned.” Much of Moyle’s description might 
be applied to the accepted clinical conception of sarcoidosis which 
has now firmly arrogated to itself the uveoparotid syndrome, the 
lymphadenopathy, the chronic splenomegaly, and the cystic osteitis. 
The latter, in fact, is now considered to be diagnostic of sarcoidosis. 
One is on safe ground in stating that clinically the tv;o conditions may 
be indistinguishable, and the differentiation depends upon histological 
examination. 

Dissemination. — ^Apart from the atypical joint condition at five 
years, the first manifestations of disease after the diagnosis of lung 
tuberculosis were the skin lesions which appeared on the lower limbs 
at the age of nine. Their histological nature was not determined at 
that time. When fourteen years old, both eyes became involved, 
and a profuse culture of tubercle bacilli was obtained from sputum. 
Shortly afterwards there was an attack of hnematuria, and during the 
next year, at the age of fifteen, the liver became enlarged. The 
condition of the joints remained unchanged and the albuminuria 
persisted. At the age of sixteen and a half she had an attack of right 
renal pain associated with pyuria. Two months later the skin rash 
appeared. Lymph node enlargement appeared at seventeen years 
and further node involvement later in the same year. Tubercle bacilli 
were again found on culture, this time from gastric lavage. The nature 
of the skin condition, sarcoid in distribution in that it was mainly 
limited to face and limbs, was now confirmed histologically. 

In addition to these localised foci of disease there was also the 
systemic disturbance, manifest in under-development in size and 
weight and the absence of secondary^ sexual changes. This may have 
been related to the congenital cardiac condition but it is difficult to 
dissociate it from the disseminated disease lesions. Congenital 
hyposecretion of the anterior lobe of the pituitary' gland causes 
infantilism ("the pituitary dwarf”) and sarcoidosis of the pituitary 
gland has been noted by several observers (Schaumann, Bodley-Scott, 
Hannesson), with autopsy verification, but there was no indisputa e 
clinical evidence of pituitary involvement in this case. Her appearance 
suggested that the congenital cardiac lesion was responsible for t e 
failure of development, but that is an open point. 

The Relationship of Tuberculosis and SARCOiDOSis.--The 
essential interest and importance of sarcoidosis lies in its relation o 
tuberculosis. Many sarcoid cases fail to produce.during life convincing 
laboratory evidence of tuberculous infection, and the absence or 
evidence, combined with the clinical picture of comparative well-be^*^? 
in spite of widespread foci of disease, has prevented or delayed die 
nition of sarcoidosis as a possible atypical form of tuberculosis, i 
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is now, however, a growing recognition of an underlying identity, and 
cases such as the one now reported, in which tuberculosis of the lung, 
proved by culture and animal inoculation, is associated with a sarcoid 
condition of skin and lymph nodes, though rare, are obviously of 
great importance. This point is emphasized by Pinner (1938) after 
an exhaustive examination of the literature. The later fatal and frank 
tuberculous condition of many reported sarcoidosis cases does not, 
however, necessarily postulate an identical initial causation of the two 
diseases, a question we refer to later. 

In discussing the relation of sarcoidosis to tuberculosis, it is 
helpful to look at the problem in general terms rather than to focus 
attention on the more distinctive features of the two diseases. “ Typical 
tuberculosis,” clinically and pathologically, presents little difficulty 
in diagnosis. In sarcoidosis, description has tended perhaps to 
rigidity, with emphasis on n%ative findings which differentiate it from 
tub^culosis — the usual absence of general disturbances evqn with 
extensive pulmonary involvement, the absence of tubercle bacilli, the 
negative Mantoux reaction, and histologically, little or no caseation 
necrosis, little surrounding lymphocytic cell reaction and few or no 
giant cells — but we would suggest that these features have been 
overstressed, and that as in other diseases there is a wide range of 
variation in any series of cases, many of which may lie within the 
diagnosis of either sarcoidosis or tuberculosis. Where the two lesions 
•co-exist it is appropriate to note points of similarity. 

(<?) The Pattern of Disease Distribution. — ^This is much the same 
in sarcoidosis and hasmatogenous tuberculosis, with lung, lymph nodes, 
spleen, liver, bone marrow, skin, and eye showing the most frequent 
involvement. Miliary tuberculosis, acute or chronic, may affect any 
•organ or tissue, and this finding is also brought out in autopsied cases 
of sarcoidosis where more widespread lesions are found than are 
•clinically apparent. 

{b) The Formation of Similar Folliculoid The micro- and 

macroscopical appearanc^ in sarcoidosis, ‘‘monotonously uniform” 
(Pinner, 1937), are described in numerous reports in the literature 
and are illustrated here and in our previous study of the condition 

V 1 • difficulty in recognising tuberculous tissue 

histologically, but intermediate pictures between it and sarcoidosis are 
found The latter shows, in general, more evenly cellular follicles, 
with few or no giant cells, little or no caseation, and a varying but 
usually sparse I^phoc>mc cell reaction, but, as in tubercle, diffuse 
. areas of endothelioid cell proliferation may be formed. As in tubercle 
(innes, 1937) also, the classical picture may be characteristic only for 
° ^ isease. The conception of an essential dis- 

similarity IS largely undermined by the experimental production, by 
infection of tubercle bacilli, in animals like the white rat which have a 
high natural resistance to the tubercle bacillus, of sarcoidosis tissue 
•almost Identical with that of Boeck’s disease in humans (Jadassohn, 

VOL. Lin. xo. q 
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1932 ; Gloync and Page, 1923). Some individuals have “ a sarcoidal 
form of reaction ” to the bacillus (Volk, 1913). 

(c) The Absence of Convincing Features differentiating Sarcoidosis 
from Tuberculosis. — Clironic miliary tuberculosis, first described by 
Adami in 1910, is a recognised form of the disease. In studying 
descriptions and recorded cases of the condition (Hickling, 1938 ; 
Hoyle, 1938 ; Hoyle and Vaizcy, 1937), it is difficult to find any 
features, clinical, radiographical or histological, which point to an 
essential difference between this form of tuberculosis and sarcoidosis. 
The resemblance, indeed, seems so close that, as we have already 
stated, cases reported as chronic miliary tuberculosis suggest sarcoidosis 
to other observers, and the difficulty of differentiation is increased in 
“ unusual cases ” (Davidson and Ellman, 1941), where, in those 
described as similar to chronic miliary tuberculosis, the sputum has 
remained free of bacilli and the lung mottling has gradually cleared, 
with residual fibrosis. In sarcoidosis the Mantoux test is rarely 


positive on early examination, but later it may become positive, as, 
for example, when the skin lesions disappear (Whittle, 1936). The 
absence in sarcoidosis of tubercle bacilli in sputum may be explained 
by the peribronchial and perivascular spread of an interstitial lesion 
in the lung, with slow fibrosis instead of caseation necrosis and vascular 
damage. But this usual development docs not rule out such activation 
of the disease as would produce the ordinary tuberculous picture. 

(</) The Dcvclopmciit of Sarcoidosis into Tuberculosis. — This has 


been regarded, especially by earlier observers, as xspost hoc development 
in lung tissue damaged by fibrosis and hyaline change, i.e. an added 
late complication, without necessary implication of a causal connection 
between the two diseases. This is an argument difficult to support 
or refute in the frequent absence of data from long observation of 
cases and autopsy examination. Certain facts, however, suggest 
that the connection between sarcoidosis and tuberculosis is more than 


merely post hoc or accidental. The clinical course in sarcoidosis is 
characteristically long and indolent, and complete recovery, even with 
restoration of tissues, is possible. In fatal sarcoid cases death may 
be due to cardiac failure associated with pulmonary impairment, or 
to localisation of the disease in a vital organ or to extensive destruction 
of hsernopoietic tissue (Schaumann, 1924; Tillgrcn, 1937)1 hut tne 
most frequent cause of death in recorded cases is a frank tuberculosis. 
Is this a new infection or the activation of a long present, smouldering 
one ? Beinhauer and Mellon (1938) explain the development of non- 
caseating into classical tuberculosis by the transformation into 
acid-fast Koch bacillus of “ non- virulent, non-acid-fast dissociants 0 
the tubercle bacillus recovered from lesions indistinguishable ro 
Boeck’s sarcoid,” a position which has not received general suppo • 
It is unnecessary as an ’explanation in our case, as extensive sarc 
involvement was associated with the recover}’- of ordinary human 
tubercle bacilli from sputum. Many explanations of the latent 0 
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smouldering stages of tuberculosis have been suggested, such as the 
small number of infecting organisms, their fluctuating virulence and 
the fibrous encapsulation of the diseased areas, but these are all really 
i\icluded in the conception of natural variations in the reaction of 
the host tissues in which the organisms lodge. The time interval 
between infection and patent disease is rarely known. It seems, 
therefore, very difficult, if not impossible, to draw a sharp distinction 
between the two diseases, as their differences may be only those of 
degree, not of kind. Pathologically, most if not all of the differences 
can be explained by the 'acceptance of sarcoidosis as a non-caseating 
form of tuberculosis in individuals with high immunity and low 
sensitivity. Continued quiescence or activation with the production 
of the ordinary tuberculous picture depends on the maintenance or 
the loss of stable balance between host and parasite. 

We express our indebtedness to Professor A. Murray Drennan, Lt.-Col. \V. F. 
Har\-ey, Dr Levinthal, Dr A. Rae Gilchrist, Dr E. H. Cameron, Dr Robert 
Aitken and Dr Robert Saffley for their help in the elucidation of this case. 

We are grateful to the Carnegie Trust for the Universities of Scotland for 
generous assistance towards cost of illustration. 

The drawing in Fig. 12 is taken from “ Macro- and Micro-Diagnosis of Cancer. 
A Laborator)' Survey of Routine Mammary Lesions,” by E. K. Dawson and 
W. F. Haiaxy, Edinburgh Medical Journal (1942), 49, 401. 
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NOTES, CLINICAL AND HISTOLOGICAL, ON ILLUSTRATIONS 


Figs, i and 2. — The patient, aped nineteen year., .showing (d) joint swellings of the lower 
limbs ; (i) cutaneous sarcoidosis most marked on limbs and face and (c) general under- 
dcs-clopmcnt, svith bulbous finger tips. 

FlC. 3. — Axillary lymph node. Biopsy tissue .showing diffuse hyperplasia of small folliculoid 
tjTic with very few giant cells ; no ca.scation necrosis. 6075/44. '.<50. 

Fig. 4. — Same tissue, with giant cells of s-arying .size but with no definite relation to folliculoid 
structure. X 90. 

Fig. 5. — Same tissue, showing a giant cell and a small follicle side by .side. The former has an 
“ inclusion body ” of unexplained origin. X37S. 

Fig. 6. — Same tissue, svith giant cells and cndothelioid hyperplasia without follicle formation. 
X200. 


Fig. 7, — Same tissue, with small non-c.aseating follicles and giant cells of vaiying size. X300. 
Fig. 8. — Shin, Biopsy tissue from .sarcoid lesion on flank, showing characteristic cndothelioid 
strands with rare giant cells and sparse lymphocytic cell reaction ; no ulceration. 9670,43- 
X90. 

Fig. 9. — Skin. A deeper area of the same lesion, .showing extension of sarcoid tissue into 
the subcut.aneous fat. X 130. 


Figs. 10-14. — The sarcoidosis picture in clinically cryptic tuberculous cases. 

Fig. 10. — Tuberculous bursitis. Woman, aged thirty-five, complained of swelling^ over left 
patella, three months’ duration; slight trauma to knee eighteen montlis previouslv; * 
' little intermittent pain, no limitation of movement. On examination, fluctuant swelling, 
no effusion into knee joint. Patient healthy with no sign of tuberculous disease ; no 
radiograph. At operation, tliickcncd, nodul.ar prepatellar bursa, ve^’ adherent^ to 
surrounding tissues ; removed ; wound hc.alcd well. No later notes obtain*^. Shomng 
elongated folliculoid formations with a few giant cells ; no caseation necrosis. S 239 / 4 S- 


X90. 


no definite caseation. 


Fig. II. — Satnc tissue, with rounded follicles and some giant cells; 

'<140. • 

Fig. 12. — Mammary carcinoma. Married woman, aged fifty-six, with painless snjlhnK ° 
breast for six weeks, increasing in size ; clinically, doubtful carcinoma of breast and axil arj 
lymph nodes. Showing minute non-cascating follicles with some giant cells; 
tissue and stroma infiltrated with lymphocytes. Lymph nodes showed no caremo 
but only an early tuberculous infection. The mammary tissue suggests a haimatogeno 
tuberculous involvement. 714S/41. X150. 

Fig. 13. — Tissue excised from parotid area, clinically parotid adenoma, man, 

logically, sarcoid lesion, apparently in prc-auricular Ijunph node, with 


Histologically 
strands of cndothelioid tissue. 


No giant cells or caseation. 


or of Mikulicz’s disease (parotid and lachiymal gland swellings). Patient epileptic jin 


hospital for this three years later. Recent examination showed^ a 


Suggestive of uveoparotitis 
' " tient epileptic and m 

few palpable lympn 
nidio- 


glands in both groins and one at the angle of the right mandible ; no positive 
. graphical evidence of a tuberculous lesion, but generalised emphysema, some tnic 
over the right diaphragm and opaque areas of doubtful significance in the 
the right upper lung. No iritis, no bonj- changes in the hands, no spleno- or nepa 0 - 

8296/43. x6o. . 

FtO. 14 . — Lymph node. Biopsy tissue ; no histoiy available except „ °^us 

the “ hvnemlastic adenitis ” of Ewing, which he identified with Adami s para 

XSO. 


the “ hyperplastic adenitis 
lymphadenitis.” 4561/31. 





















SOME OBSERVATIONS ON FUNCTIONAL 
HEART DISEASE* 

By IAN G. W. HILL, C.B.E., M.B., F.R.C.P.Ed. 

(i) Introduction. — There is a natural tendency in undergraduate 
teaching to concentrate on cases exhibiting signs and symptoms of 
valvular or coronary disease to the neglect of the functional case. 
The neurotic tends to be dismissed as such, or to be referred for 
psychotherapy at other hands. It is perhaps not sufficiently emphasised 
to students that the diagnosis of functional heart disease forms an 
important part of the duty of every doctor. The psychiatrist can be 
of the greatest assistance in the analysis of the patient’s temperament 
and personality, and in his treatment, but the assessment as to whether 
or not given symptoms have an organic basis is a matter for the 
physician. Adequate study of the clinical aspects of functional cardiac 
cases and their differentiation from the organic are, therefore, important. 

By contrast with the organic case, the individual suffering from 
imaginary heart disease is spared the progressive deterioration to 
terminal failure with pain or congestion, but he may have his activities 
severely restricted by his symptoms. Not only is this to his economic 
detriment, but in addition he often suffers mental torment through 
fear. To the laity, heart disease connotes short days and a dramatic 
exitus. The sufferings of the vialade iviaginaire are real enough ; 
the repercussions on himself, and on his relatives and dependants, 
are matters of fact, not fancy. 

The frequency of functional cardiac cases is considerable. • White 
found that lo per cent, of 3000 cases referred as heart disease were 
functional, exclusive of the 2 per cent, of organic cases who showed 
a functional overlay. General experience confirms this high figure, 
both in private and hospital practice. One was impressed by the 
frequency of such functional cases while working in association with 
Dr Rae Gilchrist from 1937*39 on cases of angina pectoris at Edinburgh 
Royal Infirmary, and during the war years one has seen a great number 
of cases under the label “ Effort Syndrome.” 

(2) Material. — (rt’) Cases from ciwlian practice and from the 
Royal Infirmary’- collected during 1937-39. During the investigation 
of some 200 cases of true angina, some 1 50 cases of innocent precordial 
pain were encountered. (^) In the ami)’^, three series of cases from 
Britain and the Middle East, totalling almost 500, have been analysed. 
An early attempt to split these into groups (effort sjTidrome, cardiac 
neurosis, etc.) was abandoned. Clear-cut cases of one or other may 

* Ro.id at .1 meeting of the Edinburgh Mcdico-Chirurgical Society on sth 
December 1046. 
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be found, but there is too great an overlap in the average case to permit 
of accurate classification. 

TABL 1 -: I 


492 Cases of Effort Syndrome — Age Incidence ; 
Length of History, etc. 




Serif ^ 1. 

Series H, 

Senes III. 



U.K. 1940. 

M.E.F. XQ4X*43. 

U.K. 11M3. 

Total cases 


50 

24t 

101 



IVf ernt. 

PcT ctnt. 

Per cent. i 


'Under 20 

4 

0-25 

2*0 

-Age- groups . . ■ 

20-20 . 

74 

yo-o 

41-5 

.^0-39 . 

14 

;4-o 

47*5 


40-49 . 


4'5 

S*o 


(CL-er 40 

0 

0 

i-o 


'Regular 


15-6 

3-0 


Reservist 


5‘0 

S'O 

Type of eulistmoni . - 

Territorial 


13’4 

9-0 

Volunteer 



I3'0 


vConseript 


.35-0 

65-0 


Under i ye.ar 


48-0 

23-0 

Length of history 

l-.l 

13-10 

16 

' ^ ♦ 

•*» 

22*0 

*3-7 

19-0 

21 *0 


VOver 10 

30 

IS-2 

37 '0 


(After The Lancet, 1945, *'"> !’• '^'1 


The reasons for considering that this is not primarily a service 
condition will be apparent from Table I, where it is shown that in a 
large proportion of cases the onset of symptoms antedated entry into 
the service. For example, in early 1940 when the war was but a few 
months old, 70 per cent, of cases seen had had symptoms for over a 
year. In the later series in 1941-42, and in 1943, 29 and 55 per cent, 
respectively had had symptoms for over three years. In the three 
series of cases, from 15 to 37 per cent, had had symptoms for over a 
decade. As one has said elsewhere, these cases are unmasked, rather 
than produced, by service conditions. This view was also held by 
Lewis.® 

(3) Symptomatology. — The symptoms commonly encountered 
and their frequency arc set out in Table II. They may be divide 
into two groups ; — 

{(i) Symptoms which are found commonly in organic disease. 

(^) Symptoms not usual in cases of organic disease. 

Dealing first with the latter, it is important to realise that symptoms 
of this group are not usually indicative , of heart disease. Giddine^s^ 
exhaustion, etc., may be due to many causes, some affecting 
circulatory system, but are not characteristic of organic heart disease, 
especially when they occur in young subjects. 

Symptoms of group {a), breathlessness, pain and sometimes 
palpitation, are common in cases of true heart disease with limitation 
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of the cardiac reserve. The differentiation of the dyspnoea and pain 
in functional and organic cases, however, can be accomplished in 
most cases. 

A complaint of breathlessness, for example, may on analysis 
prove to be the patient’s expression for a respiratory tic, for deep 
irregular sighing breathing occurring in the course of otherwise 
normal respiration. Even when associated with increase in rate and 
depth of respiration, it does not show the close relationship to work 
done noted in cases of cardiac failure. It may be provoked only by 
specific (often distasteful) acts, or by acts associated with a fear of 
straining the heart, or it may be produced by the slightest exertion 


TABLE II 

492 Cases of Effort Syndrome — htcidence of htdividual Symptoms 


SjinplQin. 

Scries I. 

Series U. 

Series III. | 



Per cent* 

Per cent. 

Per cent. 

, 

Dyspnoea 

70 

86-5 

84 

a. ■ 

Pain 

5 S 

82-5 

ss 

1 

Palpitation, 

74 

So-o 

72 


Giddiness 

24 

31-5 

30 


Headaches 

S 

22-5 

16 

6 . ■ 

Sjaicope . 

2 

12-5 

16 


Exhaustion 

20 

U'S 

17 


“ Nert'es ” . 

6 

i6'S 

i6 


VStveating 

ft 

5-0 

6 


in patients displajdng none of the objective signs of right or left heart 
failure. The following case illustrates the point : — 

Case I, — Sgt. T., aged 32 years. On examination for entry to Territorial 
Army in July 1939 was diagnosed as “ rheumatic mitral stenosis ; fit for 
sedentaiy occupation in Pay Corps only.” Despite a careful examination 
in September 1940 in which it was noted that he had an evanescent precordial 
systolic murmur, witli normal X-ray and normal electrocardiogram, he was 
later admitted to hospital by a senior dental officer for extraction of a tooth 
“ as tliis N.C.O.’s heart condition renders the administration of a local 
antesthetic impossible." When seen in March 1943, he had been referred for 
invaliding out of the army. 

He had rheumatic fever at 21, and was in bed for eight weeks. Before 
this he had been a keen athlete Qrammer-throwing, weight-putting, etc.). 

His main present complaint was dyspnoea, especially severe on rising in 
tire morning; This was sometimes so extreme that he required help when 
shaving. He was breatldess on the slightest exertion. Palpitation occurred 
both on exertion and at rest in bed, keeping him awake. He described a 
burning pain “behind the sternum" (sic), which lasted up to a week at. a 
time. When pain was present he could swallow only slops. 

On c.xamination, veiy tall (6 ft. 3I in.) and thin ; apprehensive ; but keen 
to remain in anny and do his job. Heart clinically not enlarged ; apex in 
fifth space less than 3 in. from mid-line ; tachycardia with over-active sounds. 
Loud obtmsive high-pitched late mitral systolic murmur, clearly following a 
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dosed first sound, and disappearing on liolding tlie breath ; no diastolic 
murmurs. X-ray of heart normal. No disease of Jungs, blood, etc. 

The patient was reassured, and regraded to a higher medical categor)' 
as part of the reassurance. 

A case with organic disease, with dyspnoea of such intensity and 
such limitation of effort, would have displayed clear-cut signs of 
congestion and cardiac enlargement. 

The pain in functional cases seldom bears any close resemblance 
to that of true effort angina. It tends to be referred to the left breast, 
or below it, or around the nipple ; it is rarely felt in the midline. 
It does not show the usual radiation to the arms, though it may shoot 
up to the shoulder or round to the back. It is described by a variety 
of adjectives, as dull and aching, or as soreness, icy coldness, heatdness, 
or dragging, or alternatively as a shooting, stabbing or pricking pain. 
It does not bear the unmistakeablc stamp of coronary ischaemia — the 
gripping or strangling sensation in the middle line. It is pertinent 
to recall that Hcberdcn in 176S said of the latter “ the scat of it, and 
sense of strangling, and anxiety with which it is attended, may make 
it not improperly be called angina pectoris.” " Angina pectoris ” 
means a ” strangling of the breast,” not merely a pain in the chest. 

The duration of the pain in functional cases is variable : aching 
pains are said to last hours or days ; sharp stabbing pains may be 
momentary. But the classical story of a few minutes of steady pain 
as encountered in angina of effort is not given. 

The effort relationship is not clear-cut as it is in organic cases 
of myocardial disease. Pain in half the cases comes on at any time, 
independent of effort, even while in bed ; or it may be felt on performing 
some specific trivial act, though absent on more strenuous exertion. 

Case II. — Wm. B., aet. 39 years. “ Strained ” his heart four months before 
being seen at R.I.E. on 30th October 1937. Since then had had precordial 
pain on exertion or bending. In an exercise test he climbed and descended 
steps equivalent to a vertical height of 75 ft. in less than two minutes, without 
production of pain, though it made him breathless. He later developed pain 
after bending a few times to touch his toes. 


In assessing whether pain in a given case is of organic or 
functional type one must remember that true anginal pain may be 
felt in unusual situations, for example, in the left or right arm, or 
in the back or upper abdomen. In such cases the chest may be 
free from pain till later in the attack, or till later in the course of the 
disease. More rarely one meets with a functional case in which the 
history closely simulates that of ischaemic pain, as for example 

Case III. — Mrs M. W., aet. 39. She had had rheumatic fever at age of 
16 years, with no residual valvular lesion. Seen in September ^ 937 > ® ° 
gave a history of pain during the last few months, starting in^the mi c 
line and radiating to the middle of the left arm, and described as “ crushing. 
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The pain, however, was not related in any way to effort, and often came on 
when she was sitting quietly by the fire. It was found that her aunt, whom 
she nursed, suffered severely from angina, and actually died in an attack 
in her chair by the fireside while her niece was with her. The niece’s attacks 
had developed since then. She -admitted that her symptoms were exactly 
like those of her aunt, and that she was terrified she might have the same 
disease. 

Patients whose presenting symptoms are typically functional in 
character may have a concomitant organic lesion. (Three per cent, 
of White’s series of over 2000 organic cardiac cases. '^) Thus it is fairly 
common in cases of early mitral stenosis to find dyspnoea out of 
proportion to the stage of the lesion and to the state of the heart, 
associated often with stabbing or aching pain in the chest, or with 
undue fatigue, etc. 'Such patients usually know that they have an 
organic lesion, and ascribe their symptoms to it. Again, patients 
who have weathered a coronary occlusion may on return to active 
life develop precordial aches and pains of functional type, probably 
through fear of recurrence and increased consciousness of their hearts. 

The handling of such “ mixed ” cases offers a pretty problem in 
wise management, steering between the shoals and quicksands of 
undue caution and unjustifiable licence. 

(4) .(Etiology. — The various predisposing and precipitating factors 
found in the army series are shown in Table III. 

TABLE HI 


492 Cases of Effort Syndrome — Summary of Etiological Factors 



Series 1. 
U.K. 

1940 . 

Scries 11, 
M.E.F. 
I94*'42* 

Series IIL 
U.K. 

3t943 

Total cases 

50 

241 

lOI 

^Rheumatic fever 

Remote previous I “ Rheumatics ” . 

illnesses j Other illnesses as child 

V“ Nervous " as child . 

f Alleged VDH . 

“ Doctor-made ”-j Alleged “ strained heart ” . 

\ Vague statements 

Act of physical strain 
Overwork" .... 
Precipitating , Blitz experiences 
factors Recent infections 

“ Trauma ” ; ops., heat, etc. 
VHome worries . 

No precipitating factor found : “ inadequate 
type” 

Per cent. 

14 

15 

23 

4 

^ \ 

12 38 

24; 

10 

"e 

12 

4 

24 

Per cent. 

10- S 

4 - 5 

12-4 

7-6 

5- ol 

6- 0 1-30-6 
i6-6j 

S-o 

2-0 

4-5 

20-0 

11- O 

24-0 

Per cent. 

17 

6 

30 

17) 

6 52 

29) 

6 

1 

XI 

6 

XI 

30 


(.\fter Tkt Lancet, ii, p. 161) 
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Recent infections may be the precipitating factor in some cases. 
In our scries, such were relatively' uncommon (6-20 per cent.) bv 
comparison with the last war experience of Lewis, ^ of Krogh, Ritchie 
and White " and of Humc.^ 

C.vsE IV. — Ptc. J. W., act. 23 years. Had diphtheria in Xovember 1941 ; 
symptoms appeared during convalc.*;ccnce and prompted Ins reference for 
examination. No previous significxint illness. Complaint of trivial pain 
behind sternum, breathlessness on exertion, palpitation on e.xertion and at 
rest. No other symiptoms. Tall, well-built lad ; no evidence of cardiac 
disease ; tachycardia. Reassured. 'I’rcatcd with graduated physical training, 
discharged to full duty after fourteen days. fit. 


In a large group, remote previous illness, often in childhood, has 
been the starting-point of a physical inferiority which has persisted 
through life. In many cases the original disease was i-heuvwtic fever. 
Lewis'* found in 1914-1S that some 23 per cent, of effort syndrome 
cases had a history of rheumatism or chorea. In our three series 
from 15 to 22 per cent, had a history of old " rheumatism,” including 
from 10 to 15 per cent, with definite rheumatic fever. None of these 
had clinical evidence of old endocarditis. Since from 1 1 to 30 per cent, 
of our cases had a similar history' of severe non-rhcmnatic illness in 
childhood, it is probable that the later .disability' in these cases was 
due not to rheumatic carditis, but to over-protection by relatives of a 
child who was physically weakened by his illness. 


Case V. — Sig. M. B., act. 22 years. Patient said he had three “heart 
attacks” before he was ten. At the age of ten he had rheumatic fever; 
thereafter had only wind enough for swimming or cricket. Symptoms had 
persisted for twelve years. He fainted on an exercise, and spent tliree and a 
half months in hospitals and convalescent depots before reaching our centre. 
He complained of dragging pain below the left breast, momentary, brought on 
by exertion ; also of moderate breathlessness ; and slight palpitation. A short 
lad of slight build, he was intelligent but unhappy. There was marked tacliv- 
cardia (120), but no other abnonnality' on physical examination. He was 
reassured, treated with graduated physical exercises, and discharged to full 
duty five weeks later. Good result. 


Case VI. — Dvr. C., aet. 29 years. Patient stated that his trouble started 
eighteen years before, when he was twelve. He fainted at a “ school treat, 
and was afterwards seen by a specialist at a London teaching hospital, who is 
alleged to have told his mother not to worry', but his heart was weak.^ He was 
advised to take up a light job, and forbidden to play games of any kind. 

'' The patient had always been delicate. He was in a Sanatoriunr when le 
was six, and attended an open-air school for six years, where he “ did a 0 
of gardening but had little learning.” From five to eleven years of age he la 
attended an M.O.H. Clinic in a London borough every six weeks. His mo ler 
always attended the Clinic with him. He said he had always been very 
scared of other boys, and had no friends in school or army. He had ne^e 
wanted to play games. 
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His complaints were of fainting attacks, giddiness and headaches for 
eighteen years and of night-blindness. Physically, tall and well-built, he was 
extremely ners'ous. There was no clinical erddence of heart disease ; his blood 
pressure was 200/95, falling in a few minutes to 180/90 ; there was no evidence 
of coarction of aorta. 

Disposal ; referred to psychiatrist. 

In a considerable number of cases in civil practice, the onset is 
related by the patient to a specific act of physical strain, or to a blow 
over the heart. On closer analysis, many complaining of symptoms 
alleged to have started after a specific act have in reality had symptoms 
for months or years. 

C.A.SE VII. — Pte. S. P., aet. 24 years. Had had sjnnptoms for eight years 
when seen at the end of 1941. He gave a history of “ strained heart ” in 
July 1940, wliile lifting a 2 cwt. concrete block from a lorry. The Medical 
Officer put him on light duty for three months, and thereafter he worked in 
the cookliouse. He had never done full duty since, though he went to the 
Middle East in March 1941 and ser\'ed in Tobruk for several months during 
the siege till he was evacuated with sand-fly fever, and then referred to our 
centre. 

He had had jaundice at the age of sixteen, and the family doctor was 
alleged to have stated his heart was affected. He was laid up for sbc months 
on account of his heart then, and had never played games since. Previously 
he had played football for Iris county. 

His complaint on admission in 1941 was of pain from the sternum round 
to the left axilla, dull, toothachy with occasional stabs, and lasting a few 
minutes. He was dizzy on bending. Tall and spare, he showed no clinical 
evidence of heart disease. He responded very poorly to physical rehabilitation, 
and was transferred to a neuro-psvfhiatric vdng of the hospital. 

This question of “ heart strain ” is further discussed below. 

Psychological Group . — It may be contended with some justification 
that all functional cases depend on a psychological abnormality. But 
the term is used here to specify those cases in which the onset was 
palpably related to such psychological disturbances as worry over 
family matters, personal frustration or overwork, or reaction to 
disembarkation for service in a distant tropical country, or reaction^ 
to war experiences of shelling, bombing, etc. It also includes cases 
in whom an obviously inadequate personality lay behind the develop- 
ment of sjTnptoms ; these, together with physically inadequate types, 
formed at least one quarter of all our cases. 

Case VIII. — Sig. K. B., aet. 20 years. Had had sjmptoms for six years. 
An illegitimate child, he was left by his mother when eighteen months old. 
He left school early (13!) and had had a hard life. He apparently made good, 
and had recently become engaged. He had been happy enough until shortly 
before admission, when he became ver)- worried, since his mother had attempted 
to trace him for her own ends. The mair with whom she was living having 
developed diabetes, she was destitute and had turned to her deserted son for 
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support. He had no love for his mother, and re.sented her claim upon him. 
He had played game.s normally at school, but was a clerk in civil life. 

He complained of stabbing pain below the left breast, coming on at any 
time while walking, swimming, sitting at his desk or lying in bed. The pain 
lasted ten to thirty minutes, and radiated to the left rib margin. He was 
breathless on exertion, and on sitting up in bed, and with the pain. He had 
‘palpitation on effort and at rest. He was giddy when the pain came on. 

On examination, he was of average height, good muscular development, 
anxious and shy ; he had no cardiac abnonnality. He did not respond to 
simple physical training, and was eventually transferred to the care of a 
psychiatrist. 

C.\SE IX. — Pte. R. R., act. 23 years. Duration of symptoms ten years, 
worse for the last two. He had pleurisy at the age of thirteen, and had since 
suffered from hay fever and tightness in the chest. He was able, however, to 
play football at school. At the age of fifteen and a half he had to leave school. 
Although he was apjiarently quite a bright scholar and had hoped to take up 
a skilled career, his father’s death had rendered it imperative that he should 
earn his living at once. He frankly admitted that he was depressed at his 
missed opportunities. He had been subjected to considerable bombing in 
France in 1940, and again at Mersa Matruh and Moascar in 1941- His 
sjTnptoms had been worse since those experiences. 

He complained of a jagging, momentar)’ pain in the left breast, coming 
on at any time. He had occasional dyspnoea and was much troubled with 
palpitation and giddiness. Physiatl examination showed him of average 
build and j)hysique. There was no abnormality in the heart. He was not 
specially anxious to ser\-c, and disliked the army. Rehabilitation by physical 
training failed completely, and he was transferred for psychotherapy. 

" Doctor-made ” Factor . — It will be apparent from several of the 
case histories already related that in many the patient quotes a doctor 
as supporting the diagnosis of heart disease. In Case VII, for example, 
a patient was told on two occasions by different doctors that he had 
heart disease, when in fact the heart was healthy. Other -examples 
may be quoted ; — 

C.\SE'X. — Pte. A. F., act. 20 years. Had had symptoms for six years. 
He had pneumonia after a scout camp at age of fourteen, followed by pains in 
the legs. He was kept in bed by his doctor and seen by a noted cardiologist, 
who is alleged to have said, “ Take tilings easy, and it will come all right if you 
look after yourself.” He had a recurrence of muscular rheumatism m 193 
and again in January 1940, when he was referred to hospital after two wee'S 
in bed. As a youngster he had played games, swimming particularly, but was 
easily made breathless. His civil occupation was a grocer. 

He complained of tightness in the left breast after physical training, grea 
breathlessness on exertion, and dizziness after exertion. A well-built an 
intelligent lad, he was anxious to serv^e. There was no clinical enlargeinen 
of the heart ; a pulmonary systolic munnur, soft and probably functiona , 
was present but no evidence of cardiac disease. 

The patient had been eighty days in hospitals before he was referre to u^ 
He was immediately placed on a P.T. course after strong reassurance, a 
nineteen days later was discharged for duty. Before discharge, he ha pass 



SOME OBSERVATIONS ON FUNCTIONAL HEART DISEASE 493 

through a gruelling “ passing out ” test, including strenuous P.T., football, 
courage exercises over a horse, and running i mile. The patient was seen 
again three years later at a hospital in the Middle East suffering from malaria. 
He had done two years’ strenuous campaigning in a field ambulance in the 
Western Desert. 

Case XL — Pte. O. R., aet. 23 years. Had had symptoms for six months. 
At twelve years of age he was run over and got pneumonia. At age of sixteen, 
after strenuous P.T. he got a severe pain in the chest and his doctor told him 
he had “ strained his heart.” He was kept in bed six or seven months and 
recommended rest for two years. He had never played games since. 

He complained of ache and suffocating pain “ over the heart,” lasting 
two to five minutes, brought on by exertion. He had breathlessness on exertion 
and with the pain. He also had palpitation and said his worst complaint 
was insomnia. 

A Eurasian, he was well built, anxious and depressed. There was no 
clinical enlargement of the heart or other abnormality in circulatory or in 
other systems. He was diagnosed by the psychiatrist as a chronic anxiety 
state, based on an unstable temperament, and was transferred to a psychiatric 
centre for treatment. 

The patient with pain at his heart (or where he imagines his heart 
to be) fears he has heart disease. Every act or word of the examining 
doctor, a shake of the head, a thoughtful look, a half-hearted re- 
assurance, is trvisted by the patient to mean the worst — “ My heart 
is affected.” Patients’ statements as to what their doctors said, 
categorical and dramatic as they often are, must be swallowed with 
a bushel rather than a grain of salt, but even a doctor’s simple advice 
“ to take things easy ” and prohibition of games and such like, make 
deep impressions. An extcavagant sentence to six months in bed 
and two years’ rest, such as was recounted above, is an experience 
which leaves its mark for life on the strongest patient. 

In one-third to one-half of the cases, the patient stated that a 
doctor or doctors at one time or other had told him or his parents that 
his heart was abnormal. Other factors may play a part in individual 
cases, but surely the repetition of the same story in such a large 
proportion is no mere coincidence. In many cases, cardiac neurosis 
is frankly doctor-made ” ; in others, the medical statement is 
quoted bj* the patient as evidence to support a claim to special treatment, 
or to bolster up his self-respect when he finds himself incapable of 
leading, in war or peace, the ordinary life of his fellows. 

(5) The R 6 le of the Doctor in management of such cases is 
frequently difficult and alwaj's highly important. One may profitably 
survey the doctor-patient relationship in these cases from both angles 
in turn. 

The patient s outlook is noteworthy in all cases of this type. 
First in importance is the recognition that /car plaj's a dominating 
part in his reaction-fear of heart disease, of sudden death, of the 
unknown. His emotional response to a diagnosis or even to a suspicion 
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of heart disease is intense, and is coloured by this over-riding fear. 
The patient tends in his anxiety to exaggerate simple statements 
made by the doctor, and may appear deliberately to twist an innocent 
remark into a veritable death sentence. The patient who inwardly 
fears that he has heart disease is ready to accept a diagnosis confirming 
his fear, and once he has become convinced that his heart is in fact 
diseased, later reassurance as to its integrity may prove singularly 
ineffectual. Convictions of heart disease, based originally on a sharp 
pain in the breast and reinforced by a chance word in a doctor’s 
surgery, may prove ineradicable in later years. 

In some cases, the diagnosis of heart disease or “weak heart" 
may provide an obvious prop to a psychologically or physically 
inadequate patient, may serve to shield him from the buffets of life, 
may procure him the attention he craves or may provide adequate 
excuse for failure in his work or play. Yet in the majority of instances 
fear remains the predominant emotional colour in the reaction of these 
patients to a diagnosis of heart disease. 

From the doctor’s viewpoint, the welfare of his patient, as always, 
comes first. The conscientious practitioner is anxious lest, by per- 
mitting over-activity, he should contribute to shortening the days of 
the victim of valvular disease or myocardial weakness. The tendency 
is to err on the safe side, to limit exercise excessively and in doubtful 
cases it may be needlesslj’. One tends to over-protection of the heart 
damaged by valvular lesion and to treat as evidence of true myocardial 
damage any sudden precordial pain arising during effort. Some 
discussion on these two points may, therefore, be appropriate. 

(a) Managcmaii oj Early Valvular Disease . — There is abundant 
evidence that the subjects of carty valvular disease, rheumatic or 
congenital lesions, are not harmed by fairly strenuous exercise if 
within their limits of tolerance. In the absence of marked cardiac 
enlargement and/or signs of venous engorgement, and provided 
there is no evidence of active, rheumatic carditis, such patients should 
not be unduly restricted in their work or play. One is familiar with 
individuals who have carried on actively throughout a fairly long 
and useful life despite a valvular lesion. One public school house- 
master, dying after a short illness in his late forties, had for many 
years walked and climbed extensively in Switzerland and had thrice 
climbed Mont Blanc despite his aortic stenosis. If such is the case 
in firmly established cases of valvular disease, how little excuse is there 
for prohibition of games and advocacj'^ of the sedentary life to those 
who have a murmur which is at most suspicious of a valvular lesion. 
For the large class of patients with completely innocent murmurs, 
often of exo-cardial origin, no limitation whatever is justified, an 
to them the very existence of their murmur should not be made knm\n. 
In deciding for or against organic disease and limitation of e or 
let the size of the heart and the signs of venous congestion be t c 
guides, rather than the quality and propagation of a systolic murmur. 
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(b) Cases of “ Cardiac Strain” — ^The effects of hard physical effort 
on the heart were analysed by 'Lewis.® He pointed out that when a 
skeletal muscle is over-loaded, the strain' falls directly on its fibres, 
which may rupture, but that the only strain on the heart in strenuous 
effort is indirect, and is imposed by maintaining output against a 
raised blood pressure. No direct load can fall on the cardiac muscle 
fibres, except in the rare event of rupture of an aortic valve cusp. 
Such an accident is rare in any case, and in healthy hearts extremely 
rare ; the ruptured cusp is practically alwaj^ the seat of disease, 
usually syphilitic. The physical signs are striking and pathognomonic. 

Sudden pain in the chest during lifting or straining at a load is 
not due to rupture of myocardial fibres, but to other factors — ^tearing 
of skeletal muscle in chest wall or pectorals, etc. ; or more rarely, 
to myocardial ischaemia, an effort angina. This last is easily recognisable 
by the features of the pain in site, character, duration, etc. 

The decisive moment for good or ill in the management of a case 
of either type is at the end of the first examination of the patient by 
his own doctor. A direct statement that the heart is diseased or strained, 
or an implication to that effect by look or deed, will remain indelibly 
impressed on the patient. 

It is urged that a thorough examination be carried out at the 
first interview and , particularly that a careful history be taken ; that 
the doctor reach certainty in his own mind as to the diagnosis ; that 
he weigh the pros and cons most carefully before committing himself, 
and that before the patient leaves the surgery he should be firmly 
reassured in cases without lesion, or given reasonable advice in cases 
where future limitation of effort is judged necessary. Temporising 
is not permissible, unless at the end of a short period of observation 
a definite and wholly confident opinion as to his condition can be 
given to the patient. 
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Discussiox 

Dr Traguatr, in declaring the paper open for discussion, referred to the 
masterly mamter in which Dr Hill had presented it. He was himself personally 
interested^ in it as practically everjtlting Dr Hill said was analagous to 
ophthalmic conditions. Evciy ophthalmic surgeon was familiar m'tli the 
patient who has been told not to use his eyes and who goes about afterwards 
in fear of blindness. 
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Dr Hauat expressed the thanks of the Society to Dr Hill for his excellent 
address. He had given them food for thought in various directions and shown 
the necessity for pst'chiatric co-operation of the highest order in dealing Avith 
these cases. He recalled an interesting experience he had during the last 
war, while at Colchester Avith Dr Lcaa-Is, Avatching the efforts being made to 
get this effort-syndrome put right. 

Dr HcAvat also referred to an interesting letter in the Lancet, Avhich he 
afterAA’ards discoA'ered aa’os Avritten by the late Dr James Miller, giA’ing a most 
vmd description of functional disturbances from time to time after coronar}' 
thrombosis. 

It AA’as only infonnation, such as Dr Hill had given them from his AA*ide 
experience both in civil and army life, that Avould help them in their dealings 
with such cases as he described. 


Dr Baldwin remarked that he AA’as jjarticularly interested in the “ doctor- 
made ” cases. While he believed that in many cases the patient invariably 
misquoted the doctor in his statements, it AA-as important that the doctor should 
be careful not to give by signs or half-hearted reassurance that there might 
be a cardiac lesion. Dr Hill’s AA-aming AA-as a A’ery sound one on this point. 

Dr Malcolm Smith referred to the legal aspect of the functional heart in 
compensation cases, and the difficulty inA’olved in deciding such cases by the 
lay element. 


Dr Morison Avas interested to knoAv if Dr Hill, in his experience of patients 
Avho had had amoebic dysentery, could tell him Avhether this functional condi- 
tion of the heart Avas likely to folloAV the administration of emetine. 

Dr Douglas Robertson Avas of the opinion that the condition AA’as of main 
interest to the general practitioner rather than to the consultant. It AA-as 
better dealt Avith by the patient’s oaah doctor as the fact of bringing in a 
consultant Avas apt to give rise to a cardiac neurosis. It Avas the duty of the 
general practitioner himself to decide AA’hether the patient had an organic or 
functional disorder. Dr Robertson Avas interested in Dr Hill’s reassurance 
that the case AA’ith an organic lesion of moderate degree is able to undertake 
a reasonable amount of exercise and also to engage in ordinary eniploj-ment. 
He quoted a case he came across recently of an elderly man Avho had been told 
that his heart Avas seriously damaged and Avho had remained strictly in bed 
for seven years. Dr Robertson examined him carefully and found nothing 
organically Avrong Avith his heart — he aa'us noAv doing a job in spite of haAung 
. been in bed for seven years. 


Dr Wilkie Millar agreed that the condition aa’us one of primary hnportance 
to the general practitioner. He referred to the academic side — the teaching 
of students in the Avards. It AA'as important that they should be traine m 
diagnosing the functional from the organic. 


Dr Hill in his reply said he AA’as greatly interested in tlie analogies rawii 
by Dr Traquair and Dr HeAvat to cases of similar “ doctor-made 
encountered in ophthahnological practice and in cases of respiratory dise* 

He agreed Avith Dr Eason that these patients Avere often really i , 

• that the individual patient required study before treatment could be e ec 
Thus investigation of such a case demanded the exercise of patience an 
expenditure of much time, often up to an hour for each patient. 
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With regard to Dr Somerville\s remarks that a poisoned heart might be 
more readily strained, Dr Hill reminded the meeting that in practice it was 
frequently an intercurrent infection that precipitated an attack of congestive 
failure in an ambulant patient with a known viiium cordis but little disability. 

Dr Malcolm Smith had raised the medico-legal aspect of such cases. 
Dr Hill said that a patient might develop severe symptoms after a specific 
act which might render him unable to earn his living. In such cases, even 
if an organic lesion had been excluded, Dr Hill believed the man was entitled 
to some compensation. The legal aspect of this belief he must leave to others 
better qualified to judge. As in all similar cases, the sooner such a claim was 
settled the better for the patient. 

Dr Eason had asked how such cases were to be managed in peace-time 
practice. Dr Hill admitted that it was much easier to treat effort syndrome 
cases imder seiafice conditions, in squads progressing from stage to stage 
of rehabilitation. The men were encouraged by their progress, reassured 
that no harm would result by seeing their colleagues doing strenuous exercises, 
and developed a healthy competitive spirit. In handling a single individual 
in private practice all these advantages were lost. It was a sound rule, however, 
once the patient had been thoroughly examined, to refrain from any subsequent 
examination of the heart. Re-examination tended to undermine confidence. 
Even taking pulse rates repeatedly was ill-advised : the tachycardia should be 
ignored and dismissed as not significant. A metaphor sometimes useful was 
to compare the heart to a watch : the regulator might make the hands go fast 
or slow without the main-spring being affected. So in the heart, a fast pulse 
did not mean the cardiac pump was seriously impaired. 

Dr Morison had asked whether these cases might not occur as a sequel 
to emetine poisoning in the treatment of cases of amcebic dysentery contracted 
in the East. Dr Hill said that he had only once seen a case of possible emetine 
myocarditis, despite the large numbers of cases of amcnbiasis treated. In 
Burma at one time over 600 cases per month were being evacuated tvith this 
^sease. He quoted an instance of a special column returning from a long 
jungle patrol with 33 pien who had all had a complete series of ten daily 
emetine injections on the march without ill-effects. Such heroic measures 
were not to be recommended, but the incident did show that toxic effects 
from emetine were not veiy common. 

In closing, Dr Hill agreed with Dr Robertson that the diagnosis and 
management of thpe functional cases were primarily the responsibilities of 
the general practitioner. That was why he had chosen this subject for the 
paper to which they had given so courteous a hearing. 
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EAR-PIT (CONGENITAL AURAL AND 
PRE-AURICULAR FISTULA) * 


By IAN AIRD, Ch.M., F.R.C.S.E. 

From the Department of Surgery, University of Edinburgh, and 
the Royal Edinburgh Hospital for Sick Children 

Congenital aural fistula is a relatively rare deformity, Bezold (1885) 
and Urbantschitsch (1877) estimated its frequency at O'lq per cent., 
and Eyle (1891) at 0*26 per cent. Rugani (1910) quoted a much 
higher figure, and apparently the frequency may rise to 5 per cent, 
in a small community which includes several affected families. Patho- 
logically there is nothing and surgically there is little of interest in 
the anomaly, but its illustration of certain genetic principles is 
illuminating, the understanding which it affords of the development 
of the pinna is valuable, and the contribution which it may make to 
chronic inflammations of the face is occasionally important. 

The affection was first described by Heusinger in 1864, and 
Virchow in the same year and Urbantschitsch subsequently speculated 
upon its possible origin from the first branchial cleft or the cleft between 
mandibular and maxillary processes. The first English description 
(apart from a translation of Urbantschitsch’s paper) was that of 
Sir James Paget in 1878, 

Clinical Appearance, — The car-pit is a narrow, blind fistula, 
as a rule a few millimetres deep (Gradenego, 1893 ; Marx, 1926), 
and will accommodate the lead point, and the point only, of a finely 
sharpened pencil. It may be unilateral or bilateral, and sometimes 
two or more pits occur together in the same ear (Fig. l). Multiple 
pits may rarely communicate with each other (Schuller, 1929)) though 
it is suspected that in such cases the communication is effected only 
by suppuration. Rarely also does a pit communicate with a branchial 
fistula (Thollon and Labernadie, 1919). The areas in which the pit 
may be found are indicated in Fig. 2. (i) The commonest site of 

those which become infected and require treatment is pre-aunculau 
in a roughly triangular area based on the anterior border of the 
attachment of the auricle, and narrowing to an apex which lies on 
the line from the tragus to the angle of the mouth. They seldom 
lie more than an inch in front of the tragus. The truly auricular 
varieties are (2) anterior {inarginaJ) licUcine, on the ascending 1^ 
of the helix, which includes 90 per cent, of all these fossae (Cong on 
et al.y 1932) ; (3) crural, in the crus helicis, recorded once by Schwabaci 
(1879)1 eleven times by Congdon ; (4) posterior hclicinc, on tie 

Read at a meeting of the Edinburgh Medico-Chirurgical Society on 5^ 
December 1946. 
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both (Sabrazcs, i8go; Fischer, 1903; Jenks, 1916; Edmonds and 
Keeler, 1940), and rarely piercing the entire thickness of the lobule 
(Bland'Sutton, 1887) as for an ear-ring; (j) post-auriailar, close to 
the root of the car, and recorded only rarely (Battle, 1905, and Hadda, 
1909). A pit or fossa has been described once in the floor of the 
inferior articular (triangular) fossa (Congdon, 1932), once in the 
concha (Caldera, 1872), and once in the antitragus (Dyer, 1885). 

It should not be assumed that every pit or fossa in the pinna is 
congenital. Artificial pits can be treated by children addicted to 
car-picking, and this explanation should be considered especially if a 
pit or fossa is found in an unorthodox situation. Acquired pitting 
is common in the lobules of those races who practise the ear-piercing 
of the newly-born. 

The orifice of a congenital car-pit is usually tiny in size, and either 
circular or lentiform in outline. The track is straight and can be 
conveniently probed by a bristle. It is lined by squamous epithelium 
only (Grunert, 1898 ; Steiner, 1925 ; Breuer, 1927), though rarely 
an island of cartilage may be present in its wall. The epithelium 
may be folded and valvular, and sometimes a tiny diverticulum 
branches from the lumen. The direction of the track varies with the 
situation of the fistula. A bristle introduced in a pre-auricular fistula 
passes backwards, inwards and slightly upwards towards the helix; 
the fundus of the anterior hclicine variety lies almost immediately 
below its mouth ; the crural track lies along the line of the crus, and 
the other varieties are usually directed medially. In a unique example 
observed by Fournier (1919) the track passed through the parotid 
gland and coursed downwards to open again on the skin surface 
just below and behind the angle of the mandible, but in this case it 
is presumed (Congdon) that a true pre-auricular fistula had acquired 
a connexion with a cavity derived from a branchial groove or pouch. 
In no instance has a true pre-auricular or auricular fistula been shown 
to communicate with the external meatus ; one fistula, described by 
Virchow (1864) did communicate with the external meatus, but it is 
doubtful whether this particular example was a true pre-auricular 
fistula. 

On the skin of the cheek, below and in front of the orifice of a 
pre-auricular or anterior helicine fistula, there may be a curious area 
of patchy scarring of the skin, elongated from above downwar s 
and likened by Streeter to striaj gravidarum in miniature. Th® 
scarring may be superficial to the deeper part of the track or may i 
in front of the position of the fundus, showing no relation whatever 
to 'the track. 'This scarring appears in an illustration in the paper 
of Stammers (1926) who ascribes it to suppuration in the deeper p 
of a pre-auricular fistula, but it has been observed even in early in anej^ 
when suppuration has not had time to become established, an 
Heusinger (1864) recorded its symmetrical bilateral occurrence in ron 
of marginal helicine sinuses. 
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A pigmented mole, often tiny, is not uncommonly detected in 
front of the fistulous opening, and a few centimetres from it. 

Only occasionally does stagnation of inspissated sebum occur, 
sometimes with the production of a musty odour unpleasant to the 
patient, sometimes with suppuration, recurrent abscess-formation, 
facial oedema, and, exceptionally, the appearance of secondary 
fistulae. 

^LATioN TO Other Anomalies. — In a . demonstration of con- 
genifal deformities of the face at the Royal College of Surgeons of 
England in 1909, Sir Arthur Keith illustrated the concurrence of 
pre-auricular fistula with cleft palate, spina bifida, and imperforate 
anus. Other deformities of the ear — accessory auricle, partial absence 
' of the auricle, and incomplete development of the ear in its various 
degrees — may be associated with congenital fistula. The vast majority 
of instances more recently reported, however, particularly those 
described by anatomists and geneticists, have occurred in otherwise 
normal people. Congdon and his fellow-workers found only two 
associated abnormalities of ear or face in 518 Asiatics and white and 
coloured Americans who, presented congenital aural fistulae. The 
fistula itself is rarely the subject of a surgical consultation, while 
any associated abnormality often is, and the association therefore 
seems frequent to the surgeon. 

The simplicity of the defect is so absolute that itiis difficult to 
recollect any pathological structure of less complexity, unless it be 
absence of an organ or of part of an organ, yet similar fossae elsewhere 
in the body are not numerous. The rare mucous pits of the lower lip, 
situated on its buccal aspect and usually bilateral, are identical in 
structure ; they are said to be due to incomplete fusion between tuber- 
culum impar and the mandibular processes. The pits of the upper 
lip which are sometimes associated with cleft palate and seem to be 
due, like hare-lip, to non-fusion of the philtrum and the maxillarj^ 
processes, are similar also, as are the rare fistuls of the columella. 

Development of the Pinna. — The pinna develops around the 
dorsal extremity of the first branchial cleft (Fig. 3). Its first appearance 
was described by His (1885) as of six low hillocks or tubercula, 
separated from each other b}' shallow depressions. The first two 
tubercula lie on the branchial edge of the first arch, the third embraces 
the extremity of the first cleft, and the fourth, fifth and sixth arise 
from the cranial margin of the second arch, Streeter (1922) describes 
two hillocks, 6 and 6, in the position of the sixth tubercle of His. 
Knowledge of the contribution made by each individual tubercle to 
the fully-fashioned auricle is still inexact and incomplete. According 
to His, the first to sixth tubercles fuse to form respectivety the tragus, 
the crus helicis, the helix, tlie antihelix, and antitragus and the lobule, 
but Wood-Jones and I-Chuan (1934) mention a remarkable instance 
of complete absence of the structures derived from the first arch, 
in which the pinna lacked only its tragus, so that the arrangement 
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and development of the pinna from the tubercles perhaps does not 
conform to the original description of His. 

Developmental Origin of Ear-pits.— There arc three main 
hypotheses of the method of origin of auricular fistulas. 

(l) The Intcrttibcrcular Hypothesis of His. — Since the time of His, 
ear-pits have been generally assumed to originate in the grooves 
between the six primary tubcrcula, but high modern embryological 
authority is opposed to this hypothesis, G. L. Streeter (1922) in a 
classical study of selected specimens of the developing ear, obsert’ed 
that the tubercles of His arc shallow, rudimentary', and evanescent, 



Pivci.OPntnT or thc Piwmk ^NO it» P>t» . ( H>i V 

1 TubfreuWm fVkqicum 

5 Tubtreu^um mtfrrmdKim ^.TubercJom iLntVifVct% 

STubcrculum ^tit>%^\«vm«A»>rttrA^ut.6.TubtrcuVim •U«Wi. 
HM.H^omfcndlbyW cU^f. OV. Otic 'JtiicU. 

Fig. 3. — Development of the nuricle, after His. 


disappearing soon after their formation, and replaced by' a one-piece 
primitive embryological ear ; he challenges the importance of the 
tubercles in pinna development, too, by citing their occurrence in 
reptilian and avian embryms, which do not develop an external ear. 
Wood-Jones and I-Chuan agree with Streeter’s estimate of the un- 
importance of the tubercles of His, and conclude that “ the hillocks 
are of such low elevation that it is hardly’’ possible to conceive of n 
pit or fistula being formed at their sites ” ; they assume therefore 
that ear-pits take origin from unenclosed portions of the first brancnia 
cleft itself. 

. (2) The Branchial Hypothesis of Virchow. — Virchow reported one 
fistula of obvious branchial origin, but the ti-ack in this instance opene 
superficially in the region of the angle of the jaw, and subsequen^ 
writers have hesitated to include Virchow’s fistula in the auricu a 
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and pre-auricular categories. Most authorities agree that a branchial 
origin can hardly be assumed for pre-auricular and anterior helicine 
tracks which run downwards and forwards, separated from the external 
meatus (first branchial cleft) by the whole thickness of the tragus. 
The line of the fistula is parallel and cephalad to the line of the first 
cleft. Pre-auricular fistulse never communicate with the external 
meatus as they might be expected to do if they took origin from the 
first cleft, and they do not lie between tragus and lobule, which is the 
line of the . cleft. Frederici (1930) has recently applied the branchial 
hypothesis to marginal helicine sinuses, but to these only. 

(3) Facial Cleft Hypothesis . — From time to time it has been 
s'^gg^sted that pre-auricular fistulas are due to partial failure of fusion 
between maxillary and mandibular processes, but if this were so, 
they might be expected to be distributed more evenly along the facial 
line of fusion. The only sinus which ! have found in the literature 
on this line anterior to the “ pre-auricular field ” outlined in Fig. I 
is that described by Schwendt (1890) — a sinus surrounded by a con- 
genital scar lying 3 cm. posterior to, and 5 mm. below the angle of the 
mouth ; this might properly be assumed to be maxillo-mandibular 


in origin. 

^ Thus apparently the least objectionable hypothesis is that of an 
mter-tubercular origin for auricular and pre-auricular fistulas. Stated 
in Its widest terms, this hypothesis implies the inclusion of the groove 
between two tubercles when the tubercles fuse, or the inclusion of part 
of the angle between the base of the tubercle and the adjacent skin. 
Even If accepted, however, this hypothesis does not explain the quite 

separate the fundus of a fistula 
rufnnp -fi attachment of the pinna) from its 

orraX suggested that the direction and the 

^ pre-auricular fistula may be 

fnd forward!-!^'' of the fistula downwards 

strl/wnl nf ^ mchnation of the track. A similar upward 

vouk l eLv the growth of the cranium, 

Lifon nf r helicine fistulas. Th^ 

fixation of the fundus might be explained by a close attachment of 
ectoderm to mesodonn at the bottom „f each groove 

the o “firo77e IS: »'"h:v^„/:r,’hr^" 't 

o?t;« ft’ fharly explained f If et'Thela?^^^^^ 

produced ectodermal and mesodermal growth which has 

adjust its <Trowth t t associated with a failure of ectoderm to 
ennium') and th ° ° the underlying mandibular process (or 

teXd r. I “‘dd™ has scarred. (Pinkus in 1927 

Funher nortr ““^mtat scarring of the skin in front of the thigh.) 

acccssorv Til ■ .’P'^'^'^^ticular fistula is associated with so-called 

• cccssorj aundc-the little polypoid masses of carUiage, like displaced 
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portions of tragus, which may hang or protrude from the skin in 
front of and below the external meatus ; growth of the mandibular 
arch has overstretched the superjacent ectoderm and a portion of 
the first tuberculum has been distracted from the main mass of the 
tragus. 

Fig. 4 shows an incompletely developed auricle, in a child four 
years of age, which seems to cast a substantial light on the development 
of the auricle and on the origin of ear-pits. (An almost identical 
deformity is illustrated in Schwartze’s text-book.) Some of the elements 
of the distorted pinna are difficult to name, for the external meatus 
may be cither of two tiny pits, but these definite statements seem to 
be justified : — (i) the tragus and the crus hclicis arc absent; (2) the 
lobule is well-formed, and above it a well-marked eminence represents 
the antitragus ; (3) the antihelix ascends from the antitragus and is 
attached to it at its edge, but is partly separated from its main mass 



ITlCi. 4. — Deformed uiul partly <lelidenl auricle in boy of four years. Two views of a plaster 
cast. A c.arlilaf'e };raft has been inlaid in the subcutaneous tissues as a ])reparali(jn for 
subsequent plastic reconstruction. Detailed descri])lion in text. 


by a deep groove ; (4) the upper end of the antihelix is free, and bent 
backwards on itself like a closed fist, its curved extremity enclosing 
a deep pit ; (5) the antihelix is separated by a deejj groove from the 
helix ; and (6) the helix is curved on itself too, like a fresh-sprouting 
bean, attached by a narrow base and its curved extremity bowing 
towards the antihelix. The individual parts of this defective auricle 
might be interpreted otherwise than I have interpreted them, but it 
is difficult, in viewing its parts, not to read in them the third, fourtii, 
fifth and sixth tubercles of His. The deformity, indeed, could almost 
be deduced from the original diagram of His. 

Even if some other explanation than a tubercular origin of tie 
pinna be advanced to explain this deformity, the illustrated specimen 
shows that, in a deformed auricle if not in an auricle otherwise noinui) 
pits may arise by two separate mechanisms : — (i) by failure 
of tubercles or other component parts of the auricle ; and W 
folding of each component part on itself. Incipient pits arc disccrni 
in the folded " helix,” between “ helix ” and " antihelix,” and 
“ antihelix ” and ” antitragus ” ; the folded extremity of the an 
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helix encloses a fully-formed pit. For completeness it should be 
added that a flat pigmented mole, 2 mm. in diameter, lay 3 cm. in 
front of the midpoint of the . auricular prominence. 

Inheritance of Ear-pit.— Ear-pit is inherited as an incomplete 
dominant of variable manifestation, and without sex difference 
(Connon, 1941). That is, the tendency to suffer from ear-pit is dominant 
to the tendency not to suffer from it. There are thus, in any affected 
family, considerable numbers of affected individuals and the variety 
continues through many generations. Subjects who inherit the tendency 
to the deformity need not always develop it in the same degree (variable 
manifestation). The majority of the members of an affected family 

wWrh tI?’' to ear-pit manifest the typical lesion 

and a .^escribed. Some, however, show a more severe deformity, 

ablicfofTl! gfoss abnormality such as partial or compleL 

no dSt tLT '-T J and a few will show 

IS n^ S'n/ that the genetic factor 

IS not alone concerned in the genesis of ear-pit; McDonough rioAO 
has recorded uniovular twins onlv one nf ^*941; 

the other had normal auricS S, . ° “'-P" ' 

crcluded Swt erh i* ^ 

its vats,e“Sa:fe«trct"r^^^^^ 

(Quelprod, 1940), but must depend upL ore nil 

the term environment in its widest sense environment, using 

and^McniMonstlnt • '"-pi'. recorded by Edmonds 

given family, one' side, the riirL™' 7f'”' members of any 

than the other. ’ ^ frequently affected 
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Discussion 

Dr Traquair referred to the fact' that in hereditary eye conditions where 
there was one deformity, there was usually another, whereas this condition 
of the ear was an isolated deformity. He was interested to know whether 
there was any sex incidence. « 


Dr Scott stated that these cases usually came to hospital on account of the 
deformity of the ear, witlr a view to their appearance being improved by plastic 
operation. The hearing appeared to be of secondary consideration. 

Where the meatus was too narrow to allow of examination of the ear, 
X-ray might be helpful in deciding whether the middle and internal ears were 
developed. These patients may show complete absence of external ear, or 
var}' from one e.xtreme to the other— where no external ear at all is present 
to where the externa! ear is developed and there may be odd accessory auricles 
or nodules. 

Dr Martin referred to the fact that it was difficult to be certain that this 
condition was always developmental and not the result of some injury in 
childhood, or an infection of the auricle. In adults the presence of acne in 
the ear verj’’ often gave rise to a condition almost identical with small “ ear 
pits.” 

In his opinion the condition was fairly common but rarelj' recognised as a 
congenital defect. 

It has been suggested that congenital ear defects are much more common 
on the right side and also familial. A fair percentage of people have small 
extra auricles. 

The otologist was interested, not so much in the actual deformity of the ear 
because that could be put right with plastic surgery or prosthesis, but in the 
presence or absence of hearing, and over 50 per cent, of the. cases of congenital 
malfonnation of the ear had also labyrinthine malformation. 


Dr Farqidiarson,^ referring to the treatment of the condition, said that 
■rautensmg the opemng with the cautery was not satisfactor}^ There was a 

cnitTL / Oi^thenny, however, had given 

■quite good results and was easy of application. 

There is no difference in the se.x-incidence of 
exn'Lvnrr^ ^ interested in Dr Ewart Martin’s 

■ ueSTnnvtv! ear-pits may closely resemble the con- 

SfTiVbl observers have not noticed a preponderant incidence 

LdS am- -f a high right-sided 

asSfehted’ predominantly. The 

'comSent to of middle and inner ear l am not 

cSe be hther fiL?- the incidence of ear-pit must of 

numerous sramtomle °^°^°g5st must meet in routine otoscopv 

of vSe! X ? f ‘ ^"Seon. The conformation 

•mv other oram in the ! ^ indmdual to indindual than does 

tllZZlTZ 1 t^onsider the breadth of range 

beaulv from the s ell-like ornament that completes a maiden’s 

of purilit or m'bTffiShnlir ruggedness to the profile 

from d e he surprised that departures 

I rom the nonnal are not commoner than they are. i' ^ 



TUBERCULOSIS IN SUTHERLAND 
With Special Reference to Surgical Tuberculosis*^ 


By B. SOUTAR SIMPSON. M.B., F.R.C.S. (Edin.) 

Surgeon, County of Sutherland 

The selection of the subject of tuberculosis by a general surgeon may 
seem somewhat surprising, but for many years it has been part of 
my duty to act as Consultant to the Local Authority, to be responsible 
for the routine diagnostic radiography and for the artificial pneumo- 
thorax cliniques. As a native of the county of Sutherland the constant 
problems presented by tuberculosis have caused me much concern. 

The county of Sutherland, because of its geographical features 
and the distribution of its sparse population, presents peculiar difficulties 
in its Health Services even compared with neighbouring areas. I wish 
in particular to emphasise this point for it is not readily appreciated 
outside the county. The population is approximately 15,000, mainly 
confined to the fertile strip of land along the eastern seaboard. Here 
there arc no large centres, and on the northern and western coasts 
the people arc even more thinly dispersed in crofting and fishing 
communities. The interior of the county is a vast stretch of moifntain- 
ous moorland. Sutherland covers an area of 2028 square miles and 
there are 823 miles of roads. Thus a large proportion of the people 
live from 50 to 80 miles from hospitals on the East Coast. The climate 
on the east is dry with an average rainfall of 30 inches, and sunshine 
records are good. In the west the rainfall is 40 inches or higher, but 
all over the county the atmosphere is clear and clean and there is an 
almost total absence of fog. 

Over the ten-year period 1936-1945, 136 fresh cases of non- 
pulmonary tuberculosis and 162 of pulmonary tuberculosis were 
notified to the Medical Officer of Health. Over the same period 212 
cases of non-pulmonary tuberculosis were actually under treatment, 
and these are classified as follows, according to the disease for which 
they were first referred for surgical opinion (see Tables I and II)- 

Diagnosis. — A grave responsibility rests with the isolated surgeon 
in the diagnosis of early tuberculosis, and the help of our colleagues 
in the cities is often most welcome. The early diagnosis of hip-jo**’^ 
disease, tuberculosis affecting the sacro-iliac synchondroses, an^ 
genito-urinary disease have in particular given much thought an 
anxiety. _ . 

In July 1944 a healthy girl aged seven years was running m 
when she suddenly fell for no apparent reason. She 
pain in her left hip and thigh and was carried home. The pain ^ 

* A Honyman Gillespie Lecture delivered in the Royal Infirmaiy', 4d' Juh *9 
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rapidly, but her parents noticed a slight limp, which persisted. In 
Augicst clinical examination showed no abnormality in the hip except 
a painless limp. X-ray examination revealed nothing abnormal. 
Complete rest was advised for one month. September. Limp still 
' present ; slight limitation of internal rotation of hip. X-ray showed 
a relative slight decalcification above the acetabulum which might 
well have been a post-traumatic change, but it was felt that the con- 
dition was tuberculosis. Accordingly the case was notified and the 
child was transferred to an orthopaedic unit where she remained under 
close observation for seven months. Repeated examinations did not 
substantiate the diagnosis, and eventually ■she returned to our hospital, 
still avoiding weight-bearing. In July 1945, one year after the onset 
of symptoms, a cold abscess appeared in the thigh. Subsequent 


TABLE I 


Classification of Types Treated 


Empyema 

• 4 

Cervical Adenitis . 

• 76 

Ribs 

. 8 

Abdominal 

• S4 

Shoulder . 


Genito-urinary 

7 

Elbow 

1 

Others . 

II 

Spine 

. 16 




Hip . . . 

. 11 


148 

Knee 

• . 7 


MM 

Ankle 

. 7 



Dactylitis 

3 



Bones (Miscellaneous) 

• 5 




64 




table II 


'5 

22 


\ 


5-10 

33 


.rige Distributioti of Cases 

10-15 15-25 25-35 35-45 

42 41 46 j. 


45-65 65- 

13 2 


X rajs shoved a caries of the acetabulum with spread to the ilium, 
^is case shows most clearly how difficult diagnosis may be even under 
the best condibons and it is easy to imagine the disastrous deformity 
which would have followed had she been walking at home. Hospital 
d£as?°” available for suspicious cases of bone and joint 

Tcl appointment of the Highlands and 

satisfactorj^ co-operation with the 
of ^ interchange 

f -'^uthoritj^ and Voluntarj^ Hospitals, 

been nnrl treatment of surgical tuberculosis have 

10 inadequate, an effort has been made both 

bee^enn. More might have 

of war work^ been for the heat’j' demands of six j-ears 
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During the years 1936-1945, 367 patients suffering from surgical 
tuberculosis were referred for consultation at the Lawson Memorial 
Hospital, Golspie. In addition 5S9 consultations were given at the 
Local Authority Hospital, and 1S3 at the homes of patients. The 
following table gives the results of treatment over a ten-year period : — 


TARLI-: III 


1 

f 

Tot.iP. ■ 


Improved. 

Still Rct^ifinff Pro- 
lonj^ctl Treatment. 

D.W. 

Skull 

! 


1 

1 


Empycmii .... 

4 


... 

I 

t 

Ribs 

2 

■V 

... 

... 

IB 

Costo-chondr.il 

6 


3 


H 

Shoulder .... 

2 

fS 


... 

H 

Elbow .... 

1 

1 

1 

H 

Spine ..... 

16 

t* ‘ 5 

3 


Hip ..... 

1 1 

,s 

2 

I 


Knee ..... 


4 

2 

( 


Tibia ..... 

4 



I 


Ankle .... 


4 

... 

3 


D.actvlitis .... 



... 



Cervical Adenitis 

70 


22 

j" 


Abdominal .... 

54 


9 

10 

1 

Genito-urinarj* 

7 


I 

3 

I 

Bursitis ' . 

r 

t 

... 


... 

Lupus .... 

1 

• •• 

... 


I 

Meningitis .... 


... 

... 

... 

8 


212 

wS 

45 

45 

4 


In making this classification those listed as “satisfactory” are m 
good health, and according to age group are able to attend school 
or follow their ordinary occupation. “ Improved ” are those ^yho 
still require to be under observation, and whose health and working 
capacity arc impaired, although the disease is quiescent. This group, 
together with the number who still require prolonged treatment, make^ 
a total of 90 cases remaining under supervision. 

Eight of the deaths were due to meningitis in which melancho} 
disease no treatment avails. All but one occurred in very )oung 
children. One patient died after operation for the relief of acute 
intestinal obstruction, and five of generalised tuberculosis. 

The average death rate from non-pulmonary tuberculosis for 
five-year period ended 1945 was 0*146, comparing favourably wit 
figure for Scotland as a whole for 1945 of 0*190. 

Pulmonary Tuberculosis 

Cases of “ idiopathic ” pleurisy were numerous and ha\e 
regarded with suspicion especially when an effusion was p 
Only four cases became infected : , two recovered after^ 
aspiration, one was referred to a chest unit for thoracoplasty^ a” 
died. A large number of cases of pulmonar}' tuberculosis a\ 
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Cases 5 and 6 are in age group 45-65. Both arc in verj- fair health, but 
liave recurring abscesses and multiple sinuses which resist all forms of treat- 
ment. One suffered from pleurisy six months before the manifestation of 
rib infection. 


Undoubtedly when conditions arc favourable as in case 4 treat- 
ment should be conservative, but here we are up against the ever-present 
difficulty of persuading an otherwise apparently healthy patient to 
submit to a prolonged period of rest. 

Cases of bone and joint tuberculosis have been treated by the 
generally accepted routine conservative measures : rest, sunlight and 
reasonable immobilisation. Lack of suitable accommodation has 
proved a great handicap, and in addition several women have had to 
return home before treatment was nearly complete simply because 
there was no one left to supervise the household. The fortitude of 
these women and their strict adherence to instructions was truly 
remarkable. 


A gamekeeper aged 35 was referred to me in 1934 suffering from 
spinal caries and lumbar abscess. After operation and prolonged 
fixation he was allowed home in 1938 with instructions to remain 
lying in his plaster shell. Some months later he was brought over 
seventy miles by ambulance for routine examination. He seemed 


unduly anxious until told tliat the result of X-ray examination was 
satisfactory. He then asked if he could see me alone, when he told 
me this story. While lying in bed one day he saw a fine specimen of 
a wild cat enter his garden. This was too much 1 Taking advantage 
of his wife’s absence from the house he managed to get out of bed, 
get his gun, creep to the window and shoot the marauder. Forgetful 
of everything else he went out, collected the cat and was discovered 
by his wife sitting on his plaster skinning the corpse. I am glad to 
say that his recovery was so complete that he is now waging war on 
the wild cat and fox on the wide open hill which he loves so much. 

Cervical Adenitis. — Of the 76 cases treated 65 -were in children 
under the age of 15 years. This does not by any means represent the 


numbers in the county, for many parents pay little attention to 
enlarged glands. In fact if an abscess ” bursts ” and discharges freely 
it is often regarded as a satisfactory event. Parents are especially 
prone to regard the more chronic types of lymph-node tuberculosis 
with equanimity, but the acute exudative type natturally causes alarm. 
Twenty-three cases showed acute swelling and oedema followed by 
rapid caseation and abscess, indicating a massive dose of infection. 

The removal of diseased tonsils was beneficial, especially where 
the submaxillary .gland mass was involved. Over 90 per cent. 0 
children suffering from cervical adenitis were found to have infecte 
teeth and gums. It seems reasonable to suppose that constant an 
prolonged infection from the teeth may lower the resistance 0 e 
glands and render them more susceptible to the tubercle baci us^ 
A dentist of great experience has pointed out to me the danger o 
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unsuspected chronic infection from the first molar tooth which erupts 
at six years of age. 

During the three years before the outbreak of war 44 cases of 
■cervical adenitis living within easy reach of hospital were treated by 
■conserr’-ative measures and ultraviolet therapy. Results were on the 
whole satisfactory. In-patient accommodation is woefully inadequate. 
Children requiring surgical treatment, repeated aspiration of abscesses 
which must be done at the optimum moment, solar and ultraviolet 
light therapy, etc., cannot in my opinion be treated satisfactorily 
as Out-patients in a county like Sutherland where distances are 
so great. 

Abdominal Tuberculosis. — Of the 54 cases referred for surgical 
opinion 39 required operation and 15 were treated conservatively. 
Of the 39 treated by operation 13 complained of persistent pain and 
tenderness in the right iliac fossa. In 10 the appendix was directly 
involved or kinked by a mass of enlarged ileo-caecal glands. In 6 cases 
operation was necessary for the relief of acute intestinal obstruction, 
and in 10 for symptoms of sub-acute obstruction. In 7 cases the 
tubercular focus was found to be a pyosalpinx. Three cases of ascites 
in adults which continued to lose condition did well after laparotomy. 

In many children suffering from recurring acute attacks of right- 
sided abdominal pain a simple lymphadenitis affecting the ileo-caacal 
and ileo-colic glands was found, the glands appearing discrete, and 
without caseation or surrounding adhesions. The clinical picture 
was usually clear : acute onset of pain with high temperature, little 
or no nausea, a clean red tongue, and rapid subsidence of the symptoms 
•in twenty-four to forty-eight hours. Even when the diagnosis from 
appendicitis could be made with reasonable certainty operation was 
usually advised, for I seldom had the courage to leave such a child at 
home twenty to eighty miles from hospital. 

Genito-urinary Tuberculosis. — In all cases the disease was 
already well established. One is in good health after nephrectomy 
four years ago, two are well healed following orchidectomy but both 
have since had pleural effusion, one case of epididymitis is impro\'ing 
with conservative treatment, and three suffered from generalised 
tuberculosis. The remaining case, a man aged 68, was first seen in 
•consultation in August 1945, "'hen he gave the following historj' : 
in June 1944 he had discomfort when sitting on hard surfaces, but 
■otherwise had no symptoms until May 1945, when he commenced to 
have frequency and difficulty in micturition. For some weeks the 
■symptoms had increased and there was now much pain in the perineum. 
Examination showed a tense, almost hard, e.xtremely tender swelling 
in the perineum. The prostate was moderately enlarged, firm and 
nodular, and very tender. Pus aspirated showed scanty tubercle bacilli. 
To relieve the urgent symptoms it was nccessar\' to evacuate the 
abscess by free incision. A small sinus remains, but apart from some 
' frequency of micturition the patient is well and comfortable. This 
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instance of peri-urethral abscess following tuberculosis of the prostate 
perhaps warrants special mention. 

It is appreciated that in a country district the insidious onset of 
genito-urinary tuberculosis may easily be missed. It is .well to send 
any suspicious case to a hospital centre for complete investigation. 

Bursitis. — One case only of tubercular bursitis was treated. This 
was in a girl of l6 whose father died of acute phthisis and whose only 
brother suffered from adenitis. She had a huge, painless, but somewhat 
embarrassing cold abscess of the. ischial bursa. This was treated by 
aspiration followed by complete excision and primary closure. There 
has been no recurrence for four years. 


Preventio.v a.vd Control 

The incidence of surgical tuberculosis in Sutherland has not fallen 
within recent years. Unhappi})' many young adults who had developed 
some immunity at home have contracted tuberculosis under war 
conditions. Others may run the risk of infection on return to their 
homes. In the two World Wars the communit}* suffered hea\y 
casualties, so that the proportion of healthy adults in the count)' is 
small indeed. In m)' opinion the incidence of tuberculosis is likely 
to increase unless steps be taken to protect the children and young 
people by giving them better homes and a safe milk suppl)'. 

Housing. — It is not generally realised that the housing problem 
in a county such as Sutherland is really urgent. The occasional Hsitor 
sees only the apparently solid stone-built cottage standing in beautiful 
surroundings and does not realise the truth. 

Out of 136 consecutive notifications of non-pulmonary tuberculosis 
57 per cent, were from crofters’ houses, 25 per cent, from fishing 
villages, 1 7 per cent, from farm servants working on the larger farms, 
and 15 per cent, unclassified. 

Owing to the peculiar system of land, tenure under the Crofter s 
Act, the house is the property of the crofter and passes domi the 
family. The houses are generally very old, and altliough stone built 
they are of poor construction. The inside walls are not damp proof, 
as the plaster is set directly on the stone ; there is no damp proof course 
through the walls above ground level. Roofs are now generally slated 
but under the slates there is no felting overlay on the wooden sarkmg. 
The kitchen is used as a general living-room and as the fire is seldom 
out the walls are fairly dry, but in the room ” ben the hoose,” which 
is seldom used, the atmosphere is dank and cold and the walls are 
sodden with damp. The upstairs rooms are of poor construction and 
are wood lined. The ceilings are sloping and low and one cannot 
stand upright except in the centre of the room. The doors are so low 
that the unwary medical man frequentl)’- enters in a rnildly stunne 

condition. _ , . , 

There is often a bed on the dark and ill-ventilated landing w ic 

is also used for stores. 
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Apart from generally poor construction many houses are in bad 
stances facing north, or as the people describe it “at the back of the 
sun.” No sunshine reaches them for at least three or four months of 
the year. These dwellings are a silent reproach to the days of the 
clearances in the beginning of the nineteenth century. 

Lighting and Ventilation. — Lighting of the whole house is 
inadequate. The kitchen and sitting-room have one window only. 
Upstairs lighting is usually from small skylights, although several 
houses have “ storm ” windows. At the back of the house there is 
only one tiny window which in the great majority of cases is incapable 
of opening. This window serves a small closet off the kitchen which 
is used by the grandmother or grandfather of the household or by 
anyone who is ill. 

Water Supply and Sanitation. — In the average crofter’s house 
there is no water supply and only the most primitive sanitaiy arrange- 
ments. Every drop of water has to be carried in pails, often over very 
rough ground, in fair weather and in foul. 

Reconditioning of Houses. — The Housing Rural Workers’ Acts 
of 1926 and 193S empowered County Councils to assist in reconditioning 
houses. This was not adopted in Sutherland until the year 1930 and 
the measure was suspended at the outbreak of war. The Act had 
the considerable disadvantage of curtailing the completed value of 
the house to ;5400. In all, some 230 crofters’ houses have been 
reconditioned at a total cost of over 24,000, the grant being a lump 
sum of £ 100 in respect of each dwelling. With the resources available 
this was a considerkble achievement, but falls far short of what is 
required. Many houses are not fit for reconditioning. In 1938 
seventj'-four applications for grants were received in Sutherland ; of 
these rural houses thirty-seven, or 50 per cent., were classified as unfit 
for habitation. 

Lt the fishing villages,^ although a small number of modern houses 
have been erected, there remain whole streets of dwellings in bad 
' condition. These houses are extremely old and their construction is 
even worse than the average crofter’s cottage, while too often the 
surroundings can only be described as squalid. Farm sert'ants’ houses 
are in a deplorable condition. Only a handful of new cottages have 
been erected. 

It is clear, therefore, that housing -in Sutherland is far from 
satisfactory. There has been little improvement during the past fifty 
years, and no doubt the conditions have a profound and intimate 
bearing on the prevalence of tubercular disease in its different forms, 
as well as on the general health of the people. 

Access to Houses. — Before the problem of rehousing can be 
tackled on anything like the scale required, transport and access will 
have to be improved. ^lany of the crofts can onlv be reached by 
rough tracks over which even a horse and cart have difficulty in making 
their way. The hill shepherds arc in even worse plight for the\’ live 
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in inaccessible places only to be reached on foot. I stress this question 
of access to liouses not only because of its importance in any future 
housing scheme but because of its direct bearing on the -well-being of 
the families concerned. i 

Milk Supply. — In the county of Sutherland the milk supply 
has been entirely unsatisfactory. There arc three attested herds (about 
150 animals) in Sutherland. Of these, only one supplies tuberculin- 
tested milk ; in the other two, while the animals arc attested, the 
premises arc below the necessary standard. In other registered dairies 
(approximately 300 cows) the number of veterinary inspections is 
obviously inadequate, and in “ exempted premises,” where the average 
number of cows is 400, there is no supervision whatsoever. Thus the 
children at the larger schools in the county who are provided -with 
milk from these sources arc not protected from infection. The Medical 
Officer of Health has repeatedly urged that all milk supplied to schools 
should either be supplied from attested herds, or pasteurised, but his 
advice has not been taken. 

The crofters have their own cows and none of these are attested. 
There have been countless instances of infection in children from 
these animals. A boy aged 9 years was referred suffering from 
cervical adenitis. His mother stated that the child had been ailing 
for some months. The neighbours had a very fine cow and the boy 
had been encouraged to drink as much milk as possible in order to 
build him up. ” Unfortunately,” she continued, ” the cow has died, 
and I am so worried because wc can’t get good milk now.” The 
Veterinary Surgeon informed me that this co\^ had died of acute 
tuberculosis. Subsequently two other members of the family developed 
adenitis and pleurisy. 

The Department of Agriculture has for many years assisted crofters 
to improve their class of cattle by supplying service bulls on easy terms, 
but these have not been of milk-producing breeds but mainly Abcrdeen- 
Angus or Shorthorn beef-producing animals. Cows are mated to, 
calve in the spring when best prices are available. This means that 
during the winter months when milk is most required production is 
at its lowest. Indeed it would be interesting to know how much 
condensed milk is consumed in crofting districts during the 
Arable land is scarce for growing winter food, and this is the crofters 
greatest problem. 

Efforts are being made by the North of Scotland Milk Markedly 
Board to improve the milk supply in the north and west of Sutherlan , 
Blit this means that milk has to be transported in bottles some forty 
to fifty miles by mail car. To ensure a reasonably safe milk suppy 
may only be possible by provision of small central dairy farms of goo 
standard in tlie outlying crofting areas. 

The buildings in which cows arc housed are usually old and decrep 
Often the byre is an ancient building which was the dwelling' 10 
hunjdreds of years ago. The average byre is a truly shocking P n 
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The floors are of rough paving or cobble-stones, very few of cement 
concrete, imperv'ious to liquid. The inside walls are rough stone, 
and the divisions between animals are of undressed wood. No attempt 
can be made to provide sufflcient floor or cubic air space, and lighting 
is usually non-existent. Even where some improvement has been 
made in buildings, the bjTe cannot possibly be properly cleaned for 
there is no water supply. 

It stands to reason that under these deplorable conditions tubercle 
bacilli mav live for years and healthy cattle become infected with 
ease. It is true that cows live outside for a considerable part of the 
year, but they are brought in for milking and for the winter months. 
Calves are born in surroundings which could hardly be worse. 

Milk is stored under bad conditions ; it cannot be easily cooled 
and is readily contaminated. Butter and crowdy (made from milk 
curd) is made in almost all crofts, and these valuable foods are also 
open to contamination. 

The womenfolk in the crofts are showing the strain of the past six 
years, when they have not only looked after house, old folks and 
children, but have tackled the work of the croft as well. It seems 
intolerable that they should have to continue their incessant labour 
under such handicaps. It is truly amazing how such \vomen continue 
to keep their houses spotlessly clean, and they surely deserve all the 
assistance passible to improve living and working conditions. 

It is to the unsafe milk supply that we must attribute the fact that 
, there is no diminution in the incidence of surgical tuberculosis in 
Sutherland. In the fishing villages there is much inter-marriage, 
and few families are free from a history of tuberculosis. All over the 
county are many young children who show intolerance and suscepti- 
bility to infection, and it cannot be doubted that milk often supplies 
a concentrated dose of tubercle bacilli. Recent researches in this 
countiy' and in Sweden have proved that pulmonary tuberculosis is 
frequently due to bovine infection. The proportion in Orkney was 
actually over 25 per cent,, and Sutherland may well equal these 
figures. 

Dietary. — There is a serious lack of vegetables in the diet in all 
parts of the county, and the Department of Agriculture could do 
much to stimulate an interest in horticulture. 

Thus, widespread improvement in housing, a vastly safer milk 
supply, adequate transport and access and more healthy dietary are, 
in my opinion, essential steps to be taken to prevent the further spread 
of tuberculosis. The urgency of the problem is surely obvious. 

Max.ygemekt of Potential C.yses of Tuberculosis in 
Children. ^As already indicated in Table III there are now some 
90^ cases of surgical tuberculosis requiring constant supendsion and 
this docs not by any means represent the total. It is unfortunately 
not uncommon in some parts of Sutherland to see little children, 
qlnnously not in robust health, burdened with hea\y clothes, their 
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boots seeming too big for their thin legs, trudging home from school. 
Eventually they go to bed at an absurdly late hour in an ill-ventilated 
room. These children exist under conditions typically predisposing 
to tuberculosis and often show the premonitory symptoms of systemic 
infection ; they constitute the real problem of the immediate future. 
Given timely and sufficiently prolonged institutional treatment they cart 
with certainty he cured. 

It is clear that pulmonary tuberculosis and the difficult orthopsedic 
cases should be treated in special units of the Central Institution, 
but in the Scottish Hospitals’ Survey the number of beds allocated 
to cases of tubercular cervical adenitis and peritonitis appear to me 
to be totally inadequate. For the numerous children suffering from 
early surgical tuberculosis there is, in fact, no provision at all. 

From my knowledge of the Highlander I consider that parents of 
such children would be reluctant to have them treated at a far distant 
sanatorium. In most cases these children do not appear really ill, 
but from the parents’ point of view merely “ run down,” and their 
fear and resentment of the label of tuberculosis is understandable. 
A ‘‘ Sunshine Homo ” or “ Holiday Home,” call it what you will 
except a sanatorium, built on the simple open-air principle within the 
county would in my opinion be the best solution and would eventually 
pay a handsome dividend in restoring health. The children would 
have a chance of living under healthy conditions with properly con- 
trolled rest and activity. Much-needed dental treatment could be 
given under favourable conditions. I am aware that an objection to 
such a scheme is the difficulty of continuing education, but from 
experience in treating this type of case in a general hospital I consider 
that three to six months is usually sufficient. This, after all, only means 
a prolonged holiday. Accommodation must also be found for cases 
of pulmonary and surgical tuberculosis returning from the Central 
Sanatorium or Orthopaedic Unit as they should not, under present 
circumstances, run the risk of fresh infection in their own homes. 

The long hours of sunshine and the clear air are being wasted in 
the treatment of disease, and the rural areas have lagged far behind 
the cities. To quote the late Sir Robert Philip in an address to the 
Edinburgh Sanitary Society in 1911, speaking on the physiological 
application of open-air in treatment ; *' The world has yet far to go 
before it realises practically the tremendous significance of this mighty 
principle. Its half-hearted application in prevention ' and treatment 
remains one of the most unintelligible sins of our age.” Surely the 
ideals of this principle could nowhere be more easily attained than m a 
county such as Sutherland. 

The views expressed in this paper are personal, ’but I wish to 
acknowledge the ready assistance of Dr K. A. MacRae, Medica 
Officer of Health, and of the general practitioners in Sutherland. 

My main object has been to draw attention to the fact that measures 
for the prevention and control of tuberculosis in this Highland county 
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are hopelessly inadequate, and indeed have progressed little for many 
years. The main reasons are ; — 

Firstly, that in a county where the rates are abnormally high, 
one penny in the pound producing approximately ;^200, the financial 
position has been very difficult. In ordinary times also, many people 
find living precarious and there is much actual poverty. 

Secondly, and most important, there has been a complete lack of 
understanding, often amounting to apathy and sometimes even 
obstruction, amongst the people 'generally. Recently there have been 
signs, especially ^mongst the womenfolk, that interest is slowl}’^ 
awakening. 

I have confined my remarks to 'the county of Sutherland, but 
am aware that similar conditions prevail in many other parts of the 
Highlands, It is also true, however, that much has been done in 
some comparable rural districts both in this country and abroad to 
detect and eliminate bovine tuberculosis, and to improve housing. 
I do not doubt that a great deal can yet be accomplished throughout 
the whole Highlands and Islands area if the urgency of the problem 
is appreciated. 



SOME MEMORIES OF THE OLD CITY HOSPITAL, 
AND OF DR CLAUDE BUCHANAN KER* 

' 13 y C. C. EASTERBROOK, M.A.. .M.D., F.R.C.P.E. 

To most of you of the present generation Claude Buchanan Ker is 
probably just a name ; but “ C.B.K.” was a dear friend of us both — 
and in his day “ Claude ” (as he was to his intimates) had many close 
friends, now, alas ! mostly passed on. So when, some time ago, 
Dr Joe asked me to present the prizes on this occasion, he suggested 
that I might give you some memories of Claude Ker, and also of the 
old City Hospital at the foot of Infirmary Street as I knew it, more 
than fifty years ago — and about ten years before its replacement in 
1903 b}'’ this fine hospital at Colinton Mains in the southern suburbs 
of the city. 

To those of you who are interested historically in the Edinburgh 
Medical School and Hospitals I would remind you that the old Royal 
Infirmary of Edinburgh, before its replacement in 1879 by the present 
Royal Infirmarj’^ between Lauriston Place and the Meadows, was 
situated for about 150 years close to the old Universit}’- in South 
Bridge. Its main or south front faced Drummond Street, but it was 
entered from Infirmary Street ; and it comprised two main sections : 
(i) The Medical Hospital, entered about half-way down Infirmary 
Street on its south side ; after its replacement in 1879 by the Royal 
Infirmary Medical Wards facing the Meadows, it was demolished 
\in 1884, and its site is now occupied by a Corporation School and 
Public Baths. (2) The Surgical Hospital, entered at tlie foot of 
Infirmary Street, and occupying the premises of the former Royal 
High School ; after its replacement in 1879 by the Royal Infirmary 
Surgical Wards next to Lauriston Place, it served as the City Fever 
Hospital from 1884 for about twenty years, that is, till its emigration 
in 1903 to Colinton Mains ; and it now houses the Commerce, 
Geography, and Natural Philosophy Departments of the University. 
The original “ Fever Hospital ” of the Corporation of Edinburgh, 
from 1870 to 1884, was the former Canongate Poorhouse at the foot 
of Tolbooth Wynd ; but it continued to serve as an emergency Fever 
Hospital between 1884 and 1903. 

My first acquaintance with the old City Hospital at Infirmary 
Street was when, as a senior medical student about 1890-91,, I entere 
my name for the Fever Cliniques, which were then optional, no 
compulsory. Dr Maxwell Williamson, Assistant M.O.H. ? 

City (who was acting temporarily for Dr A. F. Wood, Me ic 

* Address given at the Nurses’ Prize-Giving at the City Hospital, Edinburg 
on 26th June 1946. 
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Superintendent), enrolled me, and then remarked, “ Have you ever 
seen smallpox?” “No,” said 1 . “Would j-ou like to see some 
cases ? ” said he. “ Yes,” said I. And thereupon he vaccinated me, 
and straightway took me down to the original “ Fever Hospital ” in 
the Canongate, where some 20 cases in various stages of the disease 
were isolated and being treated — not “ a bonnie sicht,” I can assure 
you. But it hardly needs me to tell you that my thorough vaccination 
just before the said Hsit ensured my protection. The Fever Cliniques, 
which I duly attended later at Infirmaiy- Street, were given by Dr Claud 
Muirhead, Visiting and Consulting Phj-sician from 1891 to 1896, who 
had recently retired from his appointment as one of the Phj’sicians to 
the RoN-al Infirmary-. 


My next acquaintance with the old City Hospital was as House 
Ph\'sician from 6th January to 23rd April in 1894, one of several house 
appointments in Edinburgh hospitals during the two years following 
my medical graduation in 1892 (and the onty salaried one). At the 
CiU- Hospital in 1894 Dr Claud Muirhead was my respected and a 
charming Chief, and my daiiS there were veiy happy ones. Although 
exposed to all the ordinary infectious fevers, I enjoyed excellent health 
^^5 ^ throat. At that time there was only one house 

physician ; and during my appointment, in addition to some 200 
patients in residence on tating up dut\*, I admitted fuUy 500 others, 
there bemg distinct outbreaks of scarlatina and smallpox in the cit\% 
in addition to the usual run at that time of cases of enterica and 


diphtheria, er\-sipalas, etc. So I had plenU' hard work— and in my 
experience plenU- work and plenU- play or recreation, both at all 
times within the limits of moderation, are the best recipe for health 
amd happness. At the Cit\‘” in 1S94 the resident staff formed a 
amil\ , and I think that this tuiited feeling was fostered 
to some ejrtent b\ an idea of isolation from the outside communit}', 
owing to Ae nature of the work of the Hospital— an idea which,’ I 
understand seemed more real later at Colinton Mains, but for wholly 
different and geographical, reasons I Here, then, in spring 1894 were 
gathered a happy band of workers. Firstly, Dr Andrew Fleming 

11° affectionately referred to as “ Daddv 

Vood, although a confirmed bachelor; capable administrator in 
e ,.1 1 ruruung o the Hospital, and expert in the diagnosis of the 
lanous Cl ere . a genuine Scot, quiet and humorous, genial and 
sociably kindly and accessible, and much esteemed and beloved by 
t e s.a ,. n t e eienings after the day’s work he enjoi-ed a chat 
over a pipe and glass of toddy. SecoKdly, Miss Edith' Sandford, 
Matron, the soul of etnciency at her work, keen, energetic, and pro- 
prcrsiie, an strict disciplinarian, retaining at the same time the 
loyal devonon and warm affection of her staff. At her request I gave 
a course of lectures on Fevers to the nursing staff, the first course of 
u. .nn^ to t e nurses in the history of the Hospital ; these lectures 
wiro' given at 7.30 a.m. as being the most suitable hour for both the day 
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and the night staffs. And Thirdly, the nurses themselves, who, of 
course, formed the main personnel of the “ happy family.” In my 
time they were a bright and cheery lot on the whole. They still included 
a very small and last remnant of the Old School, worthy and devoted 
women, self-taught and self-trained in the school of their own 
experience. But the great majority were Moderns — both the Seniors, 
who held the more responsible posts in charge of wards, fine women, 
devoted to their profession ; and the juniors, in course of training, 
also keen on their work, and including the usual sprinkling of lively 
and sparkling elements. 

After spring 1S94, during the ensuing summer, autumn, and 
winter terms, I was followed in succession by other three house 
physicians ; and after the expiry of our respective periods of office, 
the four of us, and also Dr Claude Ker, who had been a house physician 
in 1892, from time to time used to forgather at the Hospital of an 
evening and to enjoy Dr Wood’s genial hospitality, discussing all the 
topics of the day and hour, including the Hospital gossip, and telling 
many yarns and the like. In this way arose “ The Fever Board,” 
as we called ourselves, the first photograph of which, taken in 1895, 
shows the six of us grouped in front of an old doorway in High School 
Yards, with the year 1697 ” boldly engraved above on its triangular 
stone pediment. These social meetings of “ The Fever Board ” in 
the winter months continued during Dr Wood’s remaining days until 
his death in March 1S96 and during the earlier years of his successor, 
Dr Claude Ker ; and ‘‘ The Fever Board ” gradually increased in 


number, its last photograph, taken in 1899 before the same old doorway, 
showing a group of fourteen former house physicians of the “ City.” 

And now to tell you more particularly of Dr Claude Ker himself, 
and about the origin of his Memorial Medal. Claude Buchanan Ker 
was born on 22nd March 1867 at Cheltenham, and he was named 
after his father Dr Claudius Buchanan Ker, a well-known general 
practitioner there. Young Claude was educated at Malvern College, 
where he eventually rose to be head boy of the School — early testimony 


not only of his intellectual ability but also of his character and per- 
sonality, generally. In 1886, at the age of nineteen, having decided to 
follow his father’s profession, he started on his medical curriculum at 
Edinburgh University, where four years later, in 1890, he graduated 
M.B., C.M. During the ensuing two years he held a succession of 
house appointments; in winter 1890-91, as clinical assistant at the 
Royal Edinburgh Asylum, where he gained the Medico-Psychologica 
Association Certificate for Proficiency in Mental Diseases ; in summer 
1891, as house surgeon at the Royal Infirmary; in May, June an 
July 1892, as house surgeon at the Royal Maternity and Simpson 
Memorial Hospital ; and in autumn 1892, as house physician at t e 
old City Hospital, where he became specially interested in the stu y 
of fevers. He then became assistant to the late Dr Thom of 
where he first met his future wife. Returning in due course 
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Edinburgh, he commenced a general practice on his own account 
at 4 Howard Place, Inverleith, but whilst so engaged he spent 
much of his time at the City Hospital continuing his special study 
of fevers. 

In spring 1896, following Dr Wood’s death on 4th March, he 
was appointed Medical Superintendent of the City Hospital at Infirmary 
Street ; and in August 1896 he became M.D. and was awarded a Gold 
Medal for his Thesis on “ Enteric Fever.” ' In 1901 he was elected 
F.R.C.P.E. The project of the new City Hospital at Colinton Mains 
was carried out during the regime of the late Sir Henry Littlejohn 
as M.O.H. for the City ; but its chief promoter was the late Bailie 
Pollard,- Convener of the Public Health Committee of Edinburgh 
Town Council ; and he and Dr Ker naturally took a special interest 
and active part in the preparation of the plans. The new City Hospital 
was finally opened on 13th May 1903 by His Majesty King Edward VII. 
Here Dr Ker spent the rest of his busy life ; and it may be justly 
recorded- of him that he laid the solid foundations of the Hospital’s 
farrie as one of the best — ^if not the best — of its kind in the country ; 
and at the same time he was its respected " Chief ” and held in much 
affection by the staff. Meantime also he made his reputation as a 
leading authority and consultant in infectious diseases. In 1904 he 
■was appointed University Lecturer on Infectious Fevers. His Manual 
of Fevers, published in 1909 and brought up to date in 1920, was 
ong regarded as a standard work on the subject in this countrj^ and 
m America. As a teacher he was very popular, lucid, stimulating, 
^92$! at the time of his death, he was President of 
the Fever Hospital Group of the Society of Medical Officers of Health. 
/-I j from his life-work as medical specialist and public official, 
au e er a rnany other interests. As a boy at Malvern he was a 
mem er ° ^ re c ool Volunteer Corps and in command of an artillery 
^ I y en me ical superintendent of the City Hospital, he received 
IS commission m 1898 as Surgeon-Lieutenant in the Queen’s Brigade 

V 1 ^1- a- became second-in-command of the 

Volunteer Medical Unit attached to the 4th Infantry Brigade ; in 

1908 he was promoted Major R.A.M.C. (Territorial Defence) ; and 
during the 1914-1918 War he serried for a time at North Oueenkrry, 
Redford and Stobs, but had to be released from military se~rvice owing 

tnntTf Hospital. He also had 

f^r ri’ ^J^ring life his old school affection 

If Greek; but he made a special study 

Ilthth J Bonaparte, of whom he was an 

Ind """ "" interesting exponent of his career 

LneeSrf ■ . u in athletics, and 

SmseTf L r ^°°tbalt; and although unable 

S™ ! V ™Pmrment of eyesight, to take part in such games, 

MhlSc rf Vice-President of Edinburgh Universitj- 

-Mhletic Club. The foregoing bare facts of his life sLws that its 



524 


C. C. EASTERBROOK 


guiding principles were hard work, and loyalty and devotion to the 
service of his fellows. 

. As a man Claude Buchanan Kcr was very human and very social ; 
a man of wisdom, broad outlook, and sound judgment ; a man of 
much sympathy and humour ; a man who took a kindly and always 
tolerant view of his fellows and their foibles ; a man who made many 
friends, to whom he always remained loyal. Owing to his strong 
social instincts he was one of the main moving spirits in the formation 
of at least three social medical clubs in Edinburgh in his early post- 
graduate days. I have already referred to “ The Fever Board ” at 
the old City Hospital, which flourished from 1894 to 1899. “The 
Edinburgh Royal Infirmary Residents’ Club ” was inaugurated in 
spring 1895, with the late Dr Alexander James as President, C. B. Ker 
as Secretary, and R. J. A. Berry as Treasurer ; it still flourishes, with 
its many members scattered throughout the world. In his Residency 
days at the Royal Infirmary', and for years thereafter, no social gathering 
of the Residents was complete without Claude Ker and his inimitable 
recitation of the amusing verses of “ The Hunkey' Kid ’’ — the story' 
of an amateur dramatic performance, in which a notorious wrestler 
is called in at the last moment, owing to the illness of the original 
performer, to take his place ; but unfortunately “ Charles the Wrestler, 
imbued with poisonous benzine,” is ” lamentably drunk ” when the 
time arrives for his appearance on the stage, where he sees red, and 
V hurls his opponent, and other play'crs, into the orchestra,” etc. This 
recitation, which C.B.K. gave with vivid expression, always convulsed 
the house with laughter. The third Club, formed in December 1899, 
was called ” The Heptagon,” as it consisted originally' of only seven 
members — Andrew Balfour, Richard J. A. Berry, John Wheeler 
Dowden, James Stewart Fowler, Claude B. Ker, Arthur Logan Turner, 
and myself; of whom Berry and myself are now the only survivors. 
We met in each other’s rooms in turn, during the winter months 
mostly, and it was up to the host for the evening to entertain the 
party with some literary contribution on any' subject except medicine, 

Shop ” being strictly barred. ” The Heptagon ” was later called 
” The Octagon,” gradually included additional members, and 
celebrated its 25th Anniversary with a dinner at the Scottish Con- 
servative Club, Edinburgh, on 20th December 1924. At this dinner 
I sat beside C.B.K. and we exchanged many memories of our happy 
hospital days. Little did any of us foresee that we would lose him so 
soon afterwards. 

In appearance Claude Ker was of medium height, with brown 
hair, fair reddish moustache and greenish hazel eyes, and he wore a 
monocle in his right eye as the most handy means of correcting an 
extreme degree of short-sightedness (with some strabismus), whic 
usually made him keep his eyes semi-closed when without, the 0 
his monocle. His portrait in the Board Room at the City Hospita 
(an enlargement from a snapshot without his monocle), does not 0 
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him justice, making him to peer unduly and to look too serious, and 
lacking his humorous twinkle. 

Our dear friend died on 4th March 1925, at the untimely age of 
■fifty-eight, after twenty-nine years’ service at the City Hospital, a 
victim to the zeal of his work and to influenzal pneumonia ; and his 
mortal remains were laid to rest on 7th March in Morningside Cemetery 
by his friends of “ The Octagon ” and his elder boy. He was married 
on 1st August 1905 to Miss Katharine M. Thom, daughter of Dr Thom 
of Crieff, and at the time of his death he was survived by his widow 
and their young family of two sons and three daughters ; of whom the 
youngest child (also named Claude Buchanan) joined the Royal Na-vy 
in the 1939-1945 War, and very sadly lost his life at the age of eighteen 
through the torpedoing of his ship in the Malta convoy in August 1942. 

Shortly after his death Claude Ker’s many friends were anxious 
to raise a fund to perpetuate his memory ; and this took the form of 
his gravestone in Morningside Cemetery, and of his memorial plaque 
at the City Hospital, which was unveiled on 29th September 1926 ; 
and the residue of the fund was invested by trustees for the provision 
of the Claude Buchanan Ker Memorial Medal, which has been pre- 
sented to-day, and will — it is hoped — be presented in future annually 
at the Nurses’ Prize-giving. For, as Shakespeare tells us, “ a great 
man’s memory may outlive his life.” 
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A Primer of Electrocardiography. By G. Burch, m.d., f.a.c.P., and T. WiNSOR. 
M.D, Pp. 215, with 235 figures. London: Henr>- Kimpton. 1945. Price 
1 8s. net. 

This book has been written to enable one wlio is unfamiliar with the subject to 
obtain a fundamental knowledge of electrocardiography in the most direct manner. 
The matter is presented in a clear, concise and dogmatic style which is possible 
since the more controversial issues have been omitted. There are large numbers 
of diagrammatic illustrations which should be exceedingly helpful, but it is rather 
a pity that the time marking is so prominent and the irregular form of the squared 
background distracts the eye from the main figure. The book is primarily intended 
for beginners and for them it should prove exceedingly useful. 

' The Extremities. By D. P. QuiRLlNG and Others. Pp. 117, with 107 illustrations. 
London: Henr>’ Kimpton. 1945. Price 14s. net. 

The scope of this book is so limited and the factual statements arc so elementary 
that it is doubtful if it can be recommended to students of anatomy whatever final 
purpose they may have in view. The line drawings are clearly executed and produced 
but contain many inaccuracies as in the position of the patella on pp. 86, 87 and 88 
and the insertion of the serratus anterior on p. 16. The real value of the book might 
have lain in the illustration of the motor points of muscles (despite the recognised 
variability) but though these are given for many muscles they have been omitted 
■ from muscles of such diagnostic importance as teres minor and abductor pollicis 
brerds. 

Principles and Practices of Inhalationnl Therapy. By A. L. BaraCH, m.d. Pp. 
xvi-f'315, with 59 illustrations. Oxford: Blackwell’s Scientific Publications 
Ltd. 1945. Price 25s. net. 

The importance of oxygen and other inhalational therapy is shown by tlieir 
widespread use in many pulmonary' and other diseases, bht to ensure the greatest 
advantage from the method it is essential that the physician and his assistants possess 
a thorough knowledge of the indications for its use as well as of the technique to be 
employed. Dr Barach has supplied this information. After describing the history 
and the phy'siological background he describes the appropriate inhalation therapy 
for a large number of individual disorders, ineluding such things as arteriosclerosis, 
haemorrhage, migraine, head injuries and hiccough. Several chapters are devoted 
to a description of various kinds of apparatus and there is an interesting account 
of research into respiratory' function. 

The book will rank as a standard work on this important subject. 

The Pocket Oxford Ger>nan Dictionary. Compiled by j\L L. BARKER and H. 
However. Pp. xvi-1-432. Oxford University Press. 1946. Price 5s. net. 

■ This little dictionary' aims at presenting the German language in such a ^\a5 
as to reflect the current vocabulary of daily life. For its size it contains an ariw.mg 
amount of information. This has been accomplished by judicious selection an } 
the omission of obvious compounds. The material is set out in a manner that s lou.t^ 
facilitate ready consultation without loss of time. A short synopsis of gramma 
has been included, and in the appendix are several useful tables, including one on 
German abbreviations. The book has been excellently' produced and should serve 
useful purpose. 
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Carbohydrate Metabolism. By S. SOSKIN and R. Levine. Pp. viii+315) with 
42 tables and 75 figures. Chicago : University of Chicago Press. 1946. Price — 
not quoted. , 

Before one has read very far into this book it is realised that one is dealing with 
the work of authors who not only understand the minute details, but who can also 
record their \’iews in the clearest fashion. ■ The more abstruse points of the subject 
have been incorporated without disturbing the main flow of ideas, in a way which 
can only be described as.brilliant. This result has been achieved partly by the use 
of numerous diagrams which are as original as they are helpful. 

The book covers the biochemistry and physiology of carbohydrate metabolism, 
and then gives a most lucid account of the action of the related endocrines. It 
concludes with the various applications of this study to Clinical Medicine. The 
authors have; achieved their aim of integrating the various viewpoints of the subject 
in the most excellent fashion. It is a volume which will find its way into the library' 
of every biochemist, phj'siologist, and pathologist, for it has supplied a long-awaited 
want, and to the reviewer it has been the most stimulating book which has come 
his way for many years. There isVlso an extensive bibliography covering all the 
important papers published in this subject during the past thirty years. 

It is to be hoped that as the subject develops in the next few years, the authors 
will be able to produce further editions. It would be a tragedy indeed if a text of 
this value were ever allowed to become out of date. 


NEW EDITIONS 

Bulletin of the Health Organisation— of Nations. Volume XI, 1945. 

Pp. 235. Obtainable from Allen '& Umvin Ltd. Price 6s. 

« 

Ten volumes of the Bulletin have so far appeared and it was considered desirable 
to publish a comprehensive index, but as this would give a rather incomplete picture 
of the work of the Organisation it has been decided to produce a complete biblio- 
graphy covering not merely the Bulletin but other papers containing the technical 
work of the Organisation. This includes thousands of studies published by the 
Health Organisation and should serve as a useful guide to information on many 
aspects of Public Health work. , 

Practical Biochemistry. By A. T. Cameron and F. D. White. Fifth Edition. 
Pp. x-1-216, with 4 plates and 23 text figures. London : J. & A. Churchill Ltd. 
1946. Price I2s. 6d. 

The size of this book gives little indication of the amount of important elementary' 
biochemistiy which it contains. It covers all the simpler biochemical tests and 
most of the simpler analj'tical procedures. 

The instructions are clear and should be easily followed by the intelli^nt student. 
The complete series of experiments described would require a longer course in 
Biochemistry than is usually given in BriUsh Universities, but as a text, it could still 
be used with advantage in shorter courses. It is a book which one could recommend 
confidently both to medical students and to their teachers. 

Mode^. Ajiasthetic Practice. Edited by Sir H. Rolleston and A. MONCRIEFF. 
Second Edition. Pp. %'iii-f 150, nnth 8 figures. London : Eyre and Spottiswoodc 
Ltd. 1946. Pnee I2s. 6d. 

This Practitioner handbook, first published in 1938, was reprinted in 1941. Since 
then many chanps have occurred and the remarkable advances in anaesthetic 
practice unng tic nar jears have necessitated veiy considerable revision of the 
text. This small book gives an excellent account of current methods and should be 
of the greatest interest to the general practitioner as well as to the specialist. 
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A Pocket Surgery. By PHiur H. MiTCHiNKU, c.n., c.n.E., t,d., m.d., m.s., f.r.c.s., 
-n.cH., D.U, and A. Hedi.ey Whyte, d.s.o., t.h., m.h., m.s., f.r.c.s. Second 
Edition. Pp. vii-f272. London; J. & A. Cluircliill Ltd. 1946. Price 8s. 6d. 

The second edition of this book will prove of value both to the surgeon returning 
from the Forces and to those who continue to care for the Forces in the various 
garrisons abroad and at home. The terse phrasing of the outstanding points of 
diagnosis and treatment makes this small book a concise vade mecum embodying 
the essentials of the various surgical injuries and diseases which arc likely to be met 
in civilian and jnilitary surgers’. 

An Introduction to Biochemistry. By W. R. Fearon. Third Edition. Pp. x+569. 
London ; William Heincmann (Medical Books) Ltd. 1946. Price 21s. net. 

The third edition of Professor Fcaron’s book is a thoroughly revised and well 
up-to-date text-book of General Biochemistry’ which will meet all the requirements 
■of the advanced student. It will also find many uses for those who require a good, 
sound reference book on the subject, for it is full of readily accessible information, 
and should be especially useful to medical men who care to refer to the fundamentals 
•of Clinical Chemistry. 

The book has been expanded in this edition by several new sections on recent 
biochemical advances, and there is also added a new chapter on Tissue Chemistry 
which, if not equal in excellence to the others, at least makes a start on the discussion 
of a very' complex topic. The text is profusely illustrated with formula:, equations, 
<liagrams, and tables which considerably enhance its value as a book of reference. 

The Physiological Basis of Medical Practice. By C. H. Best, C.B.E., F.R.S., and 
N, B. Taylor, m.d., f.r.c.s.e. Fourth Edition. Pp. xiv-biiCq, with 497 
illustrations. London : Bailliere, Tindall & Cox. 1946. Price 555. 

This new edition of this well-known work has undergone considerable change, 
.and now appears in two-column format w'hich should make for easier reading and 
handling. The book has been written to act as a link between the scientific work 
■of the laboratory and clinical practice, thus serving to promote continuity of the 
physiological point of view throughout the whole undergraduate curriculum. Special 
•emphasis has been laid on clinical physiology and on the results of clinical research. 

This excellent work, the product of the Toronto school, can be thoroughly 
■recommended to all who are interested in the clinical application of physiology. 


BOOKS RECEIVED 

Bailey, Charles Puilamore, m.d.. Edited by. Diagnosis and Management 

of the Thoracic Patient . . (_/. B. Lippincott Company, London) 24 s- 

.Banyal, Andrew Ladislaus, m.d., f.a.c.p., f.c.c.p. Pneumoperitoneum 

Treatment ...... [Henry Kiinpton, London) 33®’ ' 

Cameron, Hector Charles, m.a., m.d., f.r.c.p. The Ner\’ous Child. 

Fifth Edition ' , , 

[Geoffrey Cumberlege, The Oxford University Press, London) los. oa. 
•Clark, W. E. Le Gros, m.a., d.sc., f.r.s., f.r.c.s. Practical Anatomy. __ 

Revised and Rewritten . . . [Edward Arnold &■’ Co., London) 

Dougherty, Joseph M., a.b., m.a., ph.d., and Anthony J. Lamberti, b.s., 

M.s. A Textbook of Bacteriology and Immunolog\’. , 

[Henry Kimpton, London) 22 s. 

Macleod, j. M. I-L, m.a., m.d., f.r.c.p., and I. Muende, m.r.c.p., m.b., b.s., 

B.SC. Practical Handbook of the Pathology of the Skin. Third Edition. 

[H.K. Lewis & Co. Lid., London) 5°^- ' 

R.\nd, Winifred, a.b., r.n., Mary E. Sweeny, a.m., m.s., and E. Lee 

Vincent, PH.D. Growth and Development of the Young Child. Fourth res. net. 
Edition, Illustrated . [IF. B. Saunders Co., London and PhtladelpMo) ■ 


Edinburgh Medical Journal 

October 1946 


THE SPREAD OF INFECTIVE HEPATITIS AND 
POLIOMYELITIS IN EGYPT * 

By C. E. VAN ROOYEN, M.D. (Edin.), late Major, R.A.M.C., Middle East 
Force; and G. RAYMOND KIRK, M.B., Ch.B., M.R.C.P., late Lt.-Col., 
Second New Zealand Expeditionary Force. 


Historical. Epidemic or catarrhal jaundice, once named the jaundice 

of campaigns, has long been appreciated as an illness common to 

soldiers engaged on military operations. Cases occurred during the 

South African War, the Great War and the recent world conflict. 

The disease is world wide in distribution, but the Mediterranean 

littoral has always been one of high endemicity. From October to 

November of 1915, some 25 per cent, of a section of British troops 

serving in Gallipoli and Alexandria were affected (Martin, 1917). 

Determined efforts to discover the mode of transmission of infective 

hepatitis have been unrewarded. Willcox (1916) studied the condition 

at the time of the Gallipoli campaign and concluded that the disease 

started as a gastrointestinal infection (see also Martin, 1917). Simul- 

aneous y army bacteriologists performed investigations on blood, 

lopsy tissue of patients, but could recover no specific 

(Hunter, 1922). A good account of the poor 

in a military sphere is contained 

Lawce; (1945). The researches of Kartulis 

n o- na were also negative, and he presumed that the 

fever rf hepatitis was invisible, like that of yellow 

in Fffvnt (1916) declared at a medical conference 

and fen wat Pathogenic agent was intimately related to sewers 

dccront;ed f annual case incidence had progressively 

tTem In r d consequent upon the introduction of 

modern sanitar>' drainage to Alexandria. 

of sickne>;<:^nm hepatitis returned as a major cause 
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experience of living conditions in Egypt and arc acquainted with the 
epidemiological behaviour of infective hepatitis. 

j^TiOLOGY OF Infective Hepatitis 

van Rooyen and Gordon (1942) tried, unsuccessfully, to infect 
mice, guinea-pigs, rabbits, a pig, jerboas, gcrbilles, monkeys and 
baboons with material from cases of infective hepatitis. Blood, serum, 
stomach washings and bile were introduced by the subcutaneous, 
intraperitoneal, intracerebral, oral and rectal routes, but without 
effect. More recently one of us fed by stomach tube two Ccrcopithecus 
griscovh'idis monkeys with 20 gms. of dried infective hepatitis plasma, 
emulsified in 100 c.c. of saline mixed with 2 gms. of powdered glass, 
but in vain. No bacterium could be blamed, and it was assumed that 
the disease was due to a filterable virus. Cameron (1943), who studied 
the natural disease in Palestine, arrived at the same conclusion. 
Likewise, negative animal experiments were conducted on homologous 
serum jaundice in West Africa by Findlay and Martin (1943). in 
England by MacCallum and Bauer (1944), and in the United States 
by Oliphant, Gilliam and Larsen (1943) and others. 

A number of investigators, notably Cameron (1943), diverted their 
energies to human transmission tests, and Cameron successfully 
reproduced infective hepatitis in six volunteers injected intramuscularly 
with I or 2 c.c. whole blood or serum obtained from cases of jaundice 
in the pyrexial and apyrexial phases. One of these men developed 
jaundice after thirty days and within the next five months the remainder 
did so. Similar results w'ere recorded by others, both wdth material 
obtained from natural epidemic jaundice and serum jaundice (see 
MacCallum, 1944). The findings in general resembled observations 
on post-yellow fever vaccine jaundice. 

The question of whether infective hepatitis could be transmitted 
to man by other routes, and by pathological material apart from 
blood or serum has also been examined and the first answer probably 
came from Germany, but the evidence \vas unconvincing. Thus 
Voegt (1942) mentioned that the oral administration of duodena 
content to four volunteers induced it in one person. Suggestive 
examples of infection were recorded in two German women, one 0 
whom drank a large volume of urine and the other swallowe a 
quantity of hemolyzed erythrocytes. Feeding experiments were 
performed in West Africa by Findlay and Martin (1943)1 

they reproduced post-yellow fever vaccine jaundice in human volunteers 
by oral administration of nasopharyngeal washings after an incu a 
period of twenty-eight to fifty days. 

Infectivity. of F^ces 

The dissemination of infective hepatitis in the Western 
was studied by Kirk (1945) of the Second New Zealand Expe ^ 

Force, who observed the progress of an epidemic from Augus 
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to January 1943 among two groups of men who fought at the battle 
of El Alamein. 

From August 1942 to January 1943 the New Zealand Division in 
the Western Desert produced 2095 cases of hepatitis. During Sep- 
tember and October 1942 there were 1137 cases, and it was found 
that of these,' 1059 cases occurred among 7500 men in the Alamein 
Line and 78 cases among 3900 in rear areas (within five to ten miles 
of Alamein). This concentrated attention on the site, as the front 
line troops occupied an area about five miles square and all units 
who spent thirty-five to forty days there before the start of the epidemic 
were involved. Units withdrawn after a shorter stay than the remainder 
were less affected. After the front line troops left this area the epidemic 
commenced to subside. 

Other troops in the Alamein line were not concerned at this time, 
so if the site were to be incriminated it had to be different from the 
rest of the front line at Alamein. 

• Common factors to all at Alamein were food, water, living con- 
ditions, heat and fatigue, so these could not account for the localised 
epidemic among New Zealand troops. New Zealand troops had 
never exhibited any undue susceptibility to the malady. The possi- 
bility of an unknown vector was ruled out. Spread by droplet 
infection was unlikely in the front line units as they were living in 
dispersed formation with little close • contact and no tents or messes. 
On the contrary, the fit troops in rear areas were living in a more 
congested state and although the incidence of catarrhal infections was 
low, opportunities for droplet spread were numerous. 

The third possibility, and the one of choice, was that the disease 
was fly borne. Flies were present in millions everywhere at Alamein, 
both front and rear, and as the site seemed to be responsible it was 
thought that in the forward area the insects were infected locally. 
The New Zealand ground was one of the few parts recently captured 
from the enemy. It was filthy with excreta and imperfectly buried 
German and Italian corpses, and it was learned from patrols and 
prisoners that the enemy themselves were experiencing an outbreak 
of hepatitis. Thus the epidemic was attributed to local contamination 
of flies arising from the fseces and cadavers strewn over the battlefield, 
where food, hands and mess tins could not efficiently be protected. 
In support of the above, Kirk (1945) commented that infective hepatitis 
did not spread in General Hospitals, Base Camps or P.O.W. cages, 
where sanitation was good and fly control satisfactorJ^ Richmond 
and Gear (1945) stated that after the retreat from Gazala to El Alamein 
the fly menace assumed the proportions of a plague. 

The Consulting Phj’sician, Brigadier Sj'dney Smith, who examined 
many patients from the Western Desert, maintained that the horse fly 
was another possible vector which should be placed under suspicion. 
Likewise Colonel J. S. I^ Boyd, D.D.P., G.H.Q., M.E.F., repeatedly 
expressed the conviction that the disease might be disseminated by 
a;ccs and that examination of alimentary* mucosa for evidence of 
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virus inclusion bodies though technically a difficult operation, might 
provide information. 

Human Experimc 7 its . — Owing to the military importance of 
obtaining accurate information as to whether the agent of infective 
hepatitis was transmitted by stools and urine, it was proposed to 
perform human feeding experiments. An official request was made 
through British channels for authority to conduct human volunteer 
experiments in the M.E.F., and the proposals were accompanied by 
a detailed experiment designed by one of us (C. E. v. R.) for testing 
the possible infectivity of stools and urine, and the scheme was sub- 
mitted to the Medical Research Council Jaundice Committee in August 
1943 for approval. Unfortunately, permission to employ human 
subjects was refused. 

Working independently. Dr John Paul of Yale University and 
other members of the United States Commission on Neurotropic Virus 
Diseases were studying the problem of infective hepatitis in the 
Mediterranean theatre of war, with particular reference to its mode 
of spread. Stools were collected from infected U.S. troops located 
in the Middle East, frozen with carbon dioxide and transported by 
air to America where human volunteers were fed with faecal material, 
and the condition was reproduced at a site many thousands of miles 
distant. The results arc summarised in two publications by Havens 
ct al (1945) and Paul, Havens, Sabin and Philip (1945) in the following 
quotation : “ When faecal material from patients with the naturally 
occurring disease was fed to human volunteers, two out of three con- 
tracted the disease in 20 and 22 days respectively. Serum obtained 
from these two patients in the pre-icteric phase was filtered (Chamber- 
land 2) and immediately afterwards heated (56° C. for 30 minutes). 
This heated serum filtrate (MK) produced infectious hepatitis when 
fed to four out of five volunteers with an incubation period ranging 
from 23 to 34 days. The same material was simultaneously inoculated 
parenterally in the same amount and produced infectious hepatitis in 
six out of eleven volunteers with an incubation period ranging from 
20 to 31 days. Some of the latter group of volunteers had recovered 
some months before from serum jaundice, but it did not protect 
them against an attack of infectious hepatitis.” 

Thus employing one strain of infective hepatitis virus, jaundice 
was produced in six out of eleven subjects when serum was inoculated, 
four out of five volunteers when serum was fed ; and in two out of three 
subjects when faeces were fed, and the incubation period was invariably 
less than thirty-four days in these experiments. 

A separate claim to have demonstrated the virus of 
hepatitis in human faeces has been lodged by MacCallum and Bra e> 
(1944), who fed rheumatoid arthritic patients with faeces from eary 
cases of jaundice and so reproduced the disease, after an incubation 
period of twenty-seven to thirty-one days. 

These two accounts, American and British, indicate that the virus 
may be primarily viscerotrophic in affinity for gut tissue, and secon 
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arily, invasive for liver ; also the incubation period of the experimental 
disease induced by alimentation was shorter than that produced by 
parenteral inoculation. 

Additional evidence of the infectivity of human faeces has been 
supplied from West Africa by Findlay and Will cox (1945), and from 
America by Neefe, Stokes and Gellis (1945), and to-day there is 
sufficient proof that the virus of infective hepatitis is both present in 
faeces and possesses adequate powers of viability to enable it to be 
transmitted by excreta. 

Epidemiology and Spread 

The mode of transmission of the disease has puzzled many workers. 
Spooner (1943) scrutinised the case histories, movements, and contacts 
of numerous patients in Egypt during 1942, but without luck. Since 
the aetiological agent has been discovered in faeces, one is tempted to 
recapitulate the course of epidemiological events in retrospect. 

Seasonal Incidence . — Through the courtesy of Colonel N. Hamilton 
Fairley and Lieutenant J. B. Fletcher, Officer Commanding Statistical 
Subsection Medical History and Information Section, it was possible 
to estimate the number of cases which occurred among the Australian 
forces who served in Egypt and Libya throughout the year 1941. 
During the period up to September 1944 some 25,827 cases were notified 
in United Kingdom, Dominion and Colonial troops serving in Egypt, 
Cyrenaica, Tripolitania, Palestine, SjTia, Cj’prus, Sudan, Eritrea, 
Malta and Aden. 

The majority arose in SjTia, Palestine and Egypt, and the greatest 
morbidity was recorded in December 1942 in Egypt and Eighth Army, 
where 7-82 per thousand contracted it. For the corresponding period 
the figures for Palestine and Syria were 4-50 and 2-46 per thousand 
men respectively. The latter was due to large troop movements and 
their concentration in chosen sites rather than to any peculiarity on 
the part of the terrain itself. 

Graph I illustrates the epidemiological characteristics of the con- 
dition and is constructed from thousands of notifications embracing a 
large body of newcomers to the Middle East, over a space of three and 
three-quarter years, scattered throughout a stretch of territory extending 
from Eritrea to Tripolitania. The cur^^e shows the striking tendency of 
infective hepatitis to recur annually in the later summer and autumn. 
Progressive decline in the magnitude of successive annual epidemics 
was probably attributable to reduction in the scale of military estab- 
lishments, lesser operational needs, corresponding improvement of 
sanitary arrangements and healthier living conditions. The gradual 
development of active immunity through prolonged residence within 
the endemic area might well have contributed too. 

Graph I shows that the Middle East area was a permanent endemic 
centre of infection and jaundice followed the dj-senten,' season each 
( summer, when the fly menace was at its worst and the maintenance 
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of effective personal hygiene and sanitation was at its lowest ebb. 
It is, therefore, not impossible that if sanitary conditions were bad 
at any place and sufficient susceptibles were present there, the disease 
could appear at any month of the year. 

Iviviuniiy of Local Inhabitants . — There is reason to believe that 
the adult native inhabitants of Palestine, Eg^^pt, Malta and the neigh- 
bouring territories are singularly resistant to attack. In Palestine, 
Cameron (1943) reported that infective hepatitis was an endemic 
disease of childhood among the local population, whereas British 
troops who entered the area were soon infected. The same was 
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Graph i. Incidence of Infective Hepatitis in Middle East Force. 

applicable to European Jewish emigrants to Palestine (Btesh, I944)- 
On the island of Malta, Dixon (1944) found that British troops were 
twelve times more vulnerable to attack than locally enlisted Maltese. 
(See also Hartfall, 1944.) In Egypt, during 1941-43, although many 
thousands of cases occurred among our soldiers, persistent enquiries 
from local doctors showed that Egyptian civilians were apparently 
unaffected. 

The entry of susceptible newcomers to an endemic area thus reveals 
the presence of latent infection such as occurred when British troops 
poured into Egypt during 1941 and 1942. This point was described 
by Spooner (1943)1 who referred to the histories of ten field regiments, 
R.A. in the M.E.F., in the following passage : " Two of these regiments 
landed in the Middle East in September, or early October, after a 
jaundice-free voyage. They spent a short time (ten and thirty-seven 
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days respectively) training and equipping themselves in the Canal 
and Nile Delta area, and then went into the Alamein line in mid- 
October for battle, and fought until the end of the first week in 
November, when after a short rest in the desert, they returned to 
clean base camps in the Cairo area. Both of these regiments had 
their main epidemics after returning to the Delta, about a month 
after battle.” 

Siibclinical Attacks . — Perhaps one of the most significant aspects 
of the epidemiology of infective hepatitis has been the existence of 
unrecognised cases in the field. During the North African campaign, 
Hunt (1944) mentioned that the disease at its onset was one of the 
important causes of pyrexia of unknown origin, and that many 
sufferers did not show jaundice. (See also Disney, 1943 '> Cullinan, 
1939 ; Cameron, 1943.) During the siege and aerial bombardment 
of Malta unique opportunities arose for the study of the malady among 
the isolated community of British, Indian and Maltese troops, plus 
their civilian associates. Dixon (1944) emphasised that subclinical 
attacks were common and, for example, out of six men in a post one 
might report with jaundice, another with indefinite gastro-enteritis 
symptoms, and another with diarrhoea. Dixon also went so far as to 
assert that the prevalent variety of gastro-enteritis, popularly called 
” Malta tummy,” constituted a subclinical variety of the illness. 
Moreover, during the period of intestinal dysfunction, excessive 
indulgence in alcohol not infrequently precipitated an attack of 
jaundice. Hartfall and Damodaran (1944) have amplified the same 
theory. 

So?nc Inferences . — The circumstances suggest that the virus is 
ubiquitously distributed throughout the Mediterranean countries ; the 
local adult population of the latter is immune to attack ; and such 
resistance is probably acquired during childhood by repeated con- 
sumption of food contaminated with virus. Thus we believe that 
when British troops occupied an infected locality the mechanism of 
their response to infection resembled that of the local children. Other 
ranks habitually patronised native cafes and eating-houses and within 
a short time every man ingested infective material. Some received 
large doses and developed the typical jaundice, others suffered from 
pjTcxia of unknown origin ; others experienced vague gastro-intestinal 
sjTOptoms of disease popularly referred to as ” Malta ” or “ Gyppy 
tummy,” without developing jaundice, but in all probability the bulk 
of the men swallowed subminimal infective doses of virus and so 
rapidly developed progressive tolerance to successive amounts of 
live virus. ' 

Susceptibility of Officers . — Spooner (1943) drew attention to the 
liability of officers to contract jaundice, and he stated that “ in certain 
Eighth Army regiments S to 9 per cent, of the total strength of the 
unit were affected, which often included as much as a third of the 
officer personnel, who seemed to be 4-7 times as prone to infection as 
other ranks. The same applied to the Italians. According- to some. 
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alcohol has been blamed, but like Spooner (1943) we are not satisfied 
, it is the whole answer. 

Other factors worthy of greater consideration were that although 
the living conditions of officers in Egypt, during the Middle East 
campaign, were such as to shield them from mass infection from the. 
external civilian population, their mode of life encouraged its dis- 
semination among the officer class. Officers serving abroad live 
differently from other ranks. They tend to congregate as isolated 
communities, patronise the cleanest eating-houses, sleep in the best 
available quarters, and in general possess the necessary authority to 
demand the best ablution, sanitary and laundry facilities procurable. 
On the other hand, because of the isolated and relatively segregated 
existence which officers pursue abroad, opportunities for the spread 
of infection from one to another at hotels, social clubs and fresh-water 
swimming-pools are numerous, not to mention the use of improvised 
portable bathing facilities designed to conserve water in desert areas. 

The cumulative effect of such personal habits is that for a long 
time after he has entered the country, the officer denies himself the 
opportunity for intake of subminimal infective doses of virus. The 
commissioned class so constitute an unprotected herd, and as soon 
as the first-class case develops in a mess, infection rapidly spreads 
in the direction of intimate susceptible contacts. Before abandoning 
this topic the writer feels that in the past, failure to discover the cause 
of jaundice has attracted too much inquiry to more readily available 
facts and figures such as, in particular, the susceptibility of officers. 
We believe that the latter has been accorded exaggerated medical 
publicity disproportionate to its proper value as useful epidemiological 
data. The higher incidence among officers was best observed under 
the particular set of conditions under which they and other ranks 
lived and fought at the time of the Middle East Campaign. It remains 
to be seen if the same difference will be repeated elsewhere. 

Mixed Units f Ah' Crews, and CiviUa 7 is in Britam . — If the above 
explanation were right, in circumstances where officers and men 
serve together one would expect the incidence of the disease to be 
similar. This may be so with air crews (see Havens, 1944 )- Since 
infective hepatitis virus has been demonstrated in stools, it is obvious 
how men could become infected in flight, where ablution facilities 
are limited and water rationed, particularly in view of the recent claim 
by Findlay and Willcox (1945) to have demonstrated the virus in urine. 

Again, if our line of reasoning were correct, in Great Britam 
where the standards of living and sanitary arrangements were of a 
relatively uniform type, class selection should be absent. Epidemics 
are commonest among school children and hospitals, but in genera 
class distinction is lacking, the disease spreads by personal contac 
indiscriminately of age, sex or what section of the community t e 
individual may belong to, civilian or military (see Ford, 1937 i Cullman, 
1939; Newman, 1939; Lisney, 1943; Evans, 1942; Cookson, 

1944). 
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For practical purposes the population in Britain can be regarded 
as susceptible less a few adults who have derived immunity during 
childhood. Table I clearly demonstrates that troops from the British 
Isles are more receptive to jaundice than men from other parts of the 
Empire. The situation can be contrasted with the cosmopolitan 
Middle East, where the virus is ubiquitously distributed so that 
instances of case to case contact infection are difficult to trace, because 
the level of adult mass immunity is high. 

Blood transfusion work during the war has illustrated how easily 
blood and plasma derived from apparently healthy men may become 
icterogenic, from contamination with either serum jaundice or infective 
hepatitis virus. If further research should prove these two agents to 
be identical, the finding of infective hepatitis virus in feces reveals 
the limitless possibilities for spread of infection in warm climates. 

Prevention of Epidemic Infective Hepatitis . — In theory,- attention 
should be paid to every obvious source of potential infection, but in 
practice this is impossible to achieve. Prompt recognition and segrega- 
tion of early cases- masquerading as mild pyrexia of unknown origin, 
or gastro-intestinal disturbances of indefinite type, routine biochemical 
examination of blood, urine, and the employment of skin tests for 
detection of latent jaundice may assist (Cullinan, 1939, and Havens, 
1944), The resistance of the virus of infective jaundice (presumably 
identical) to physical and chemical agents coupled with its high degree 
of infectivity introduces a fresh crop of difficulties. 

The virus of serum jaundice traverses bacteriological filters of the 
Seitz and Berkefeld types, it withstands equal volumes of phenol 
and ether of 0*5 per cent, concentration for many months ; resists 
heating at 56° C. for one hour or drying and freezing for several weeks 
(Memorandum, 1943). 

The severity of the resulting disease was not related to the dosage 
of inoculum administered, and as little as 0"i c.c. of serum or the 
prick of an infected needle has been known to convey infection (Bradley, 
Loutit and Maunsell, 1944; and Salaman, King, Williams and 
Nicol, 1944). 

Recent work indicates that infective hepatitis virus has similar 
biological properties (Havens, i 94 S)i ^nd its existence in stools (and 
possibly also in urine) introduces some herculean difficulties of field 
sanitation. 

The hygiene of most units of the M.E.F. was excellent, judged 
according to the d}*sentery rate, but far more was demanded to deal 
with infective hepatitis. In the desert campaigns, the Army Hygiene 
Services accomplished a magnificent task under trying conditions, 
and the reader should not omit to read the classic description of the 
situation given by Richmond and Gear (1945). It was impossible to 
control the spread of infective hepatitis under such conditions. Perhaps, 
in future, something can be accomplished by unit propaganda and 
an appeal to all ranks to improve their personal hygiene such as by 
t le ashing of hands after defecation, urination, and prior to taking 
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food. Notwithstanding such counsel many major vehicles of potential 
infection will continue to pass unchecked, namely, bedding, linen, 
clothes, towels and unprotected food and water. Under war conditions 
appropriate remedial measures are hard to eifect. The highest incidence 
of hepatitis in the Eighth Army in ^the desert was approximately 
8 per 1000, and to combat this single item the requisite labour to 
disinfect the garments of so many men would have been disproportionate 
to the reward in prospect. 

Infective Hepatitis and Poliomyelitis 

Accounts of recent work on poliomyelitis in the Mediterranean 
Zone and India shed light on the pathogenesis of infective hepatitis, 
and the two appear to share something in common. In Egypt, Paul, 
Havens and van Rooyen (1944) isolated poliomyelitis virus from the 
fasces of no less than nine out of ten fatal cases in British and American 
troops. Cases occurred among local children, but fulminating infections 
resembling that observed in newly arrived European soldiers could 
not be traced in the adult Egyptians, civilians or soldiers. In a critical 
report on poliomyelitis in India Command (McAlpine, 1945) has 
pointed out other epidemiological features equally applicable to 
infective hepatitis. 

McAlpine (1945) states that " Acute poliomyelitis among British 
troops in India is mainly a disease of hot-weather months, thus 
coinciding with the season of flies and dysentery ; this fact suggests 
that there may exist one or more factors common to the epidemiology 
of these two conditions. The explanation of the striking fact that 
the disease is five times more common in British officers than in other 
ranks in India should provide the key to the problem of transmission 
in that country.” 

On the Gozo island of Malta, during November 1942 and February 
1 943 1 the incidence of fatal poliomyelitis was 19 per cent, in service 
cases as against 3*5 per cent, in civilians. McAlpine (1945) also 
emphasised that the disease was four times as frequent in the R.A.F. 
as it was in the Army. Scddons ct al. (1945) have expressed the opinion 
that the Malta outbreak w'as not imported by service personnel. The 
authors would point out that before the epidemic started in November 
1942 in Malta, 106 cases (33 fatal) including Army, Navy and Air 
Force personnel, British and Dominion,, had been reported from 
E&JTL Palestine and SjTia during 1941 and 1942. In May 1942 
van Rooyen and Morgan (1943) isolated a highly virulent strain of 
poliomyelitis virus from a fatal case occurring in Egypt, and forwarded 
it for examination to Schlesinger, Morgan and Olitsky (1943) at the 
Rockefeller Institute, New York, where the virus was found to resemble 
the Lansing strain by its pathogenicity to the American cotton-tail 
rat. Fear of its importation from Egypt to the besieged fortress of 
Malta by air was clearly anticipated in the following statement by 
van Rooyen and Morgan (1943) t “ There is ahvaj-s the chance that. 
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although the disease may hot attain epidemic proportions under one 
set of living conditions, if it did reach a closed community such as 
an isolated island, all factors favourable for an epidemic may arise.” 
Bernard (1945) of Malta also expressed the conviction that poliomyelitis 
was introduced by airmen to the island at the time of its heroic struggle. 

Seddons et al. (1943) have concluded that infection was spread in 
Malta by naso-pharyngeal droplet contact, assisted by over-crowding. 
Our experiences in Egypt have resembled those of older epidemiolo- 
gists, namely, that in a susceptible population housed over a large 
enough area, cases can arise spontaneously at isolated points many 
miles apart. Modern work indicates that poliomyelitis virus is more 
easily recovered from stools than from naso-pharyngeal secretion. 
(See Trask ct al., 1938, 1940, 1943 ; Kramer et al., 1939 ; Sabin and 
Ward, 1941 ; and Paul, Havens and van Rooyen, 1944.) 

In the Orient, opportunities for the dispersal of faecal infection, 
be it infective hepatitis or polyiomyelitis virus, are unrestricted, and 
infection is likely to be massive when it does occur. The consumption 
of uncooked food and vegetables, however well they may be washed 
in the average public or private kitchen sink, is an ever-present danger 
to consumers and others whose utensils may become contaminated 
through their presence. Human night soil (dried faeces) has been 
used from time immemorial as a cheap fertilizer by native cultivators 
throughout a great part of the tropical and sub-tropical world. One 
of us has repeatedly watched lettuce, celery, tomatoes, onions, water 
mellons and cucumber fruit gathered by peasants at a smallholding, 
“ washed ” in the stagnant unpurified communal sewage effluent of 
the local village and subsequently served up as “ delicious ” salad 
on the menus at fashionable hotels and officers’ messes in the nearest 
towns. 

Before it is possible to appreciate the underlying nature of these 
two virus diseases one should abandon older ideas which persistently 
endeavour to explain their epidemiology by case to case contact 
oblivious of the existence of powerful immunity effects. Both infective 
hepatitis and poliomyelitis are primarily intestinal maladies. The 
carrier as well as the immunity rates at the time of an epidemic have 
never been accurately surveyed for lack of convenient methods ; but 
enquiry may well reveal them to be higher than generally supposed 
in certain localities. Susceptible individuals who ingest infective 
hepatitis virus develop the secondary complication of jaundice more 
frequently than do these who develop secondary paralytic phenomena 
after ingestion of poliomyelitis virus. 

Discussion 

The relationship of infective hepatitis to serum jaundice, post- 
arsenical and post yellow-fever vaccine jaundice remains a myste^. 
No laboratory animal has been found susceptible to infection wit 
any of these varieties of jaundice. A continuous supply of human 
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The patient returned 
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but the Elastoplast wrist 
strapping was retained 
for a further week. 

The details and illus- 
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actual case. T. J. Smith 
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plast, Elastocrepe, Jelonet and 
Gypsona are products of T. J. 
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volunteers is unobtainable and, even if “vaUable -perimente on man , 
are irksome because the incubation period- is lengthy, it is hard 
Zu^Zl so as to eliminate the chances of accidental infection 
subictefic attacks may evade recognition, and there is no method o 

that jaundice following anti- 
sypSc treatoent was due to faulty sterilisation of syringes and 
needles contaminated with homologous serum jaundice vjus. Sheehan 
(1944) and Salaman al. (i944) and others have provided confirma on 
Dible and McMichael (1943) studied the histopathology 
biopsy tissue from cases of arseno-therapy 

that the appearances of the organ were more compatible with damag 
by an agent similar to that causing serum jaundice or epidemic 

hepatitis. . 

Histological methods of examination thus fail to ditterentiate 

between post-arsenical jaundice and infective hepatitis. The incidence 
of post-arsenical jaundice in the Mediterranean theatres of war has 
been singularly high. The discovery of infective hepatitis virus in 
stools points to the alimentary tract as the initial site of infection, 
and raises the obvious question as to how widespread infection has 
been, and to what' extent arsenic has aggravated undetected liver 
damage caused by inapparent infective hepatitis. 

Histological study of gut tissue from early cases of infective 
hepatitis in the febrile and pre-icteric phases of the illness might 
reveal specific changes, but death does not occur prior to onset of 
jaundice, and the information solicited may not be obtainable. 

Hepatitis following injection of mumps • convalescent plasma has 
been extensively studied bj^ Beeson et al. (1944) and Hawley et al. 
(1944), and a wide range of human blood products and derivatives 
employed for transfusion or immunisation have been shown to contain 
jaundice virus (Morgan and Williamson, 1943). Likewise, post 
yellow-fever jaundice seems to be due to contamination of tissue 
cultures with human serum containing serum jaundice virus (see 
Badger, 1943). Oliphant, Gilliam and Larsen (1943) demonstrated 
that the icterogenic agent in yellow fever vaccine was filterable, 
survived drying in vacuum, storage for long periods at 4° C., resisted 
heating at $6° C. for thirty minutes in the dry state and could be 
inactivated by exposure to ultra-\aolet irradiation. Infective hepatitis 
virus displays similar physical properties according to Havens (194S) 
and Paul ct al. (1945). 

The relationship of serum jaundice to infective hepatitis presents 
a conundrum, for if it were eventually proved that the two were identical 
then the existence of subclinical silent blood-borne infective hepatitis 
would claim fresh significance. 

Some believe that they are aetiologically different because infective 
hepatitis is spread by contact and has an incubation period of twenty- 
eight to thirty dal's, whereas clinical serum jaundice is normally caused 
I by parental administration of icterogenic serum, has an incubation 
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period of eighty to a hundred days according to Paul et al. (1945), 
Steiner (1944) and Beattie and Marshall (1944). The latter also dis- 
covered that it was possible to reduce the incubation period of serum 
jaundice to thirty days by feeding infective serum. Evidence in favour 
of their identity has been provided by Sheehan (1944), who noticed 
that infective hepatitis virus may be conveyed from one man to another 
by unsterile needles and syringes used for aspirating blood, and that 
the ensuing malady assumed the character of typical serum jaundice 
after an incubation period of three months. Efforts to isolate virus 
from the faeces of serum jaundice cases by MacCallum (194$) and 
Neefe, Stokes and Gellis (1945) have been unsuccessful, and it therefore 
seems that the intestinal tract contents are not infective in serum 
jaundice. Oliphant (1944) pursued a different angle of approach and 
from a small series of cross immunity neutralisation tests on- human 
subjects inferred that one attack of serum jaundice protected against 
a second, from in vivo and in vitro tests. Also an attack of serum 
jaundice conferred immunity against infective hepatitis. 

Conclusions of the opposite kind have been reported by Paul et al. 
(1945)1 '"'ho found that three patients who had recovered from serum 
jaundice six months earlier, later proved susceptible to experimentally 
induced infective hepatitis. The latter have epitomised the present 
position by stating that the outstanding difference between serum 
jaundice and infective hepatitis rested in the length of the incubation 
period. Neefe, Stokes and Gellis (1945) likewise showed that individuals 
who had recovered from serum jaundice were resistant to parenteral 
inoculation with the same agent, but were susceptible to oral admin- 
istration (but not parenteral injection) with infective hepatitis serum 
or filtered feces. Neefe, Stokes and Gellis (1945) have commented 
that “ Normal persons are much more likely to develop the disease 
when the agent is administered orally than when it is injected 
parenterally,” a fact which we regard as one of fundamental importance 
in the establishment of infective hepatitis as a primary^ pathological , 
affection of the gut. 

The two diseases may be closely related in that serum jaundice 
represents the artificial production of infective hepatitis in a proportion 
of instances : it cannot yet be said that all serum jaundice belongs 
to this category. The question of the mtiology of post-arsenical serum 
jaundice and infective hepatitis bristles with unsolved academic 
problems and practical obstacles to progress, but the subject is 0 as 
much interest in peace as in war and justifies intensive research into 
the pathogenesis of these icterogenic virus agents. 

Summary and Conclusions 

The epidemiological behaviour of infective hepatitis has been 
interpreted in the light of the recent discovery of the causal vinw 
human stools. Special reference has been made to the 
infection under conditions which British troops served in the r 
East Force. 
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SOME ASPECTS OF A PLASTIC SURGERY UNIT* 

By A. B. WALLACE, M.Sc., M.B., F.R.C.S.E., Surgeon-in-Charge 

The development of the faculty to " diagnose ” is the first essential 
to the plastic surgeon. Tissues can be displaced, tissues can be 
destroyed, or there can be a combination of both states. Loss or 
distortion of the soft tissues can be estimated only when the state of 
the underlying bony structure is known. On an accurate diagnosis 
rests the foundation of proper structural repair. The majority of the 
failures in plastic surgery are due to inadequate preliminary 
examination. 

Many factors may influence the plan to be adopted, e.g. age, sex, 
physical and mental health, importance to war effort, etc. ; the time 
elapsed since the injury may affect the method of reconstruction. 

The principles and illustrations of the more common plastic pro- 
cedures which could be adopted are outlined. 

Assuming the knowledge of the various types of free skin grafts 
and flaps with the technique employed, the first question to be answered 
is, when should a graft be applied ? 


JV/ten S/iould a Graft be Applied f 


Immediate 

( 0 ) Traumatic amputation of the finger. 

(^) In skin loss. 

(c) In flap wounds. 

{d) In compound fractures. 


(«j With exposed tendons. 

(/) In certain bums (i) Localised deep bums. 

(ii) Electric and Chemical bums. 

At the first oppor- 

(a) In bums : (i) Open Methods 

tunity. 

(ii) Closed Methods{g“|;;;"^"J- ^mobilisation. 

(f>) Contaminated or granulating wounds. 

(c) Lupus. 

To relieve defer- 

(a) Congenital anomalies. 

mities. 

(i) From (traumatic) skin loss. 

(e) From chronic inflammations. 

(d) Contracted eye sockets. 


1. Immediate, or Acute Emergency Grafting 

E.g. in casualty and routine surgical work. If a primary closure 
in a wound with loss of skin is desired, skin grafting is indicated. 

{a) Traumatic Amputation of Finger . — ^A common type o 
industrial ■ injury is traumatic amputation through the terminal or 
* A Honyman Gillespie Lecture, given in the Royal Infirmary, Edinburgh, 5 th 
October i944' 
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other phalanges. It is a serious type of injury, since it leads to loss of 
man hours in skilled workers. In many instances the wound is left 
to granulate ; the exposed bone becomes infected, sequestrates, and 
eventually a thinly covered painful scarred finger-tip is left. 

The treatment suggested is immediate covering by (i) a local flap 
with a thick razor graft to secondary defect ; (ii) a thick razor graft ; 
or (iii) a flap from the palm or from opposite forearm or abdomen. 

Traumatic amputation through the proximal phalanx leads to a 
further possibility, that of autografting. 

The severed finger is cleansed, and the skin, subcutaneous tissue 
and nail dissected free and discarded. The denuded finger is then 


A 



^uT0CR^^T or Fikccr. 

Fig. I. 

embedded just below the skin at a suitable site of the abdomen or 
thigh. The wounds of the finger and abdomen are closed. Later the 
continuity of the finger is re-established by reconstituting the skin 
of the stump and the tendons to the embedded digit. Three weeks 
later sufficient skin to cover the finger is raised and the repair completed. 

Patient I. L., aged 4, dropped a heavy grating on the fingers of his right 
hand. His right index finger was almost completely severed at the base of 
ffie proximal phalanx. Following admission the finger was amputated and 
the stump covered with local flaps. The skin and nail of the amputated digit 
were removed ^d the finger then embedded immediately under the skin of 
the abdomen. Some weeks later the stump was re-attached to the embedded 
di^t, bone to bone and tendons to tendons. In three weeks’ time sufficient 
skin was raised around the index and the finger re-established (Fig. i). 

VOL, Lin. NO. 10 „ „ 
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{b) Where there has been Skm Loss . — ^The surgeon must appreciate 
the delay in healing and the deformities that may arise if skin is not 
applied immediately to a raw area following skin loss, and the danger 
of yielding to the temptation to close under tension rather than to 
apply an emergency dressing of skin. 

A comparatively common accident is the slicing injury with loss 
of skin, e.g. from the thenar eminence. If the original tissue can be 
obtained this may be applied in the form of a whole thickness graft, 
if not, a thick razor graft is used to cover the defect. 

In scalping accidents, the defects are closed by local flaps or thick 
razor grafts ; in this injury the original tissue will not survive if it is 
replaced. 




L(vn«ic RoTortioN 
Fig. 2. 

Small defects are closed by the curved tripod or Isle-of-Man fiapi 
larger defects by the sliding rotation flap or by a free graft. 

In the curved tripod all three sides of the triangle form the swinging 
side of a rotation flap. 

The larger defects can frequently be considered as triangu ar, 
and the plastic rotation swings across the shorter side XY (Fig. 2;- 
The flap incision sweeps from X to a point A ; this permits of swinging^ 
to allow rotation, the incision turns sharply from point A 
the defect as far as is necessary to eliminate tension along the suture m 

D. B., aged 36. Patient received a gun-shot wound in the right 
region on 20.7.43 in Sicily. Some fragments of frontal bone were r 



SOME ASPECTS OF A PLASTIC SURGERY UNIT S47 

into Uie frontal lobe. Debridement of the brain track was carried out and 
penicillin applied. A razor graft was applied directly to the dura. I’iie 
problem was to cover the soft defect with a (la]) and later the bony defect witii 
a bone graft. A large rotation flap which advanced the frontal liair line was 
employed. A free graft closed the secondary defect. At a later date a bone 
graft was inserted. 

Thick razor grafts should be applied to any areas of considerable 
skin loss in the face. At a future date a plastic surgeon can be con- 
sulted to catty out a secondary' repair if thought advisable. 



Following excision of the breast, the raw bed can be covered, 
without tension, by means of a razor graft. 

(r) Procedure to be adopted in Flap Wotmds . — From time to time 
the flap type of wound is seen in casualty work. The flap may consist 
of skin or skin and subcutaneous fat. If of skin only, then the flap, 
after thorough cleansing, should be stitched back in position and a 
pressme dressing applied. The flap, which consists of skin and fat, 
is a different problem. The first point to decide is the viability and 
vitality of the flap. The local circulation may be gauged by the simple 
method of digital pressure. A good venous return is as important as 
a goo arteria supply. A blue ” flap is a more serious danger sign 
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than a " pale ” flap. Where the vitality of the flap — no matter the 
area involved — is questioned, the flap should be detached completely 
and removed -to a side table. ^ There the fat is cut off and the flap 
converted to a whole thickness free skin graft ; the skin is then 
replaced and stitched into position and a pressure wool dressing applied. 

I. McI., aged 4. On 12.2.42 patient was run over and received extensive 
soft tissue injuries to the right upper arm. The skin from the insertion of the 
deltoid to the mid forearm was in part hanging as a flap and the remainder 
tunnelled from tlie deep fascia. The flap and the tunnelled portion of skin was 



excised in one piece and at a side table was converted into a full thickness graft 
by removing the fat. The skin was stitclied back as a freegraft. The resu 
was satisfactory from the point of view of take and ultimate function (Fig- 3 )* 

If this procedure is not adopted, death of the flap in whole or in 
part is liable to occur. Several patients have been admitted wit 
large necrotic flap wounds, especially of the extremities. Hospitalisa 
tion in such patients is prolonged ; yet, as can be seen, this is avoida e, 
in most instances, with adequate early surgery. 

(d) Compotmd Fractures . — ^\^^ith American orthopedic units t ere 
is an associate plastic surgeon. Experience has indicated that m 
compound fractures, where there has been skin loss, a thick razor 
graft is best applied immediately following reduction ; then the nn 
is encased in plaster. Where the tibia has been involved a stvingmg ^ 
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Vitamins in disorders of 
the circulation 

During the rime— nearly 20 years— in which Vitamin's Ltd. have been 
working on nutritional subjects, dramatic stdv.anecs have been made in 
the recognition of dcticicncy conditions and diseases, and in the svp- 
proprialc uses of vitamin therapy. 

In disorders of the circulation the effect of 11,. preferably with other 
factors of the B Complc.x, on certain heart conditions is well known. A 
combination of vitamins and minerals greatly helps the assimilation of 
iron in deficiency anaemias. The value of vitamin K in promoting 
prothrombin formation is perhaps not generally appreciated. 


1. CARDIAC 
CONDITIONS. 

(a) Beri-berl heart. 

(b) Congestive 
failure with 
oedema associated 
-with mild degrees 
of vitamin 
deficiency. 

2. CIRCULATORY 
DISORDERS 
without congestive 
failure, e.g., 
Varicose veins. 


3. BLOOD 
DISEASES, 
(a) Anaemias, 


Vitamin B,is needed 
for both these con- 
ditions possibly in 
high doses. 


Vitamin in high 
doses has been 
found to relieve 
pain. 


Iron deficiency 
anaemias arc fre- 
quently complicated 
by vitamin defici- 
encies. 


(b) Hypoprothrom- 
binaemia. 

Haemorrhagic 
disease of the 
new-born. 


The macrocytic an- 
aemias such as Ad- 
disonian pernicious 
anaemia and sprue 
have been found in 
preliminary trials to 
respond to folic acid. 
The prothrombin is 
normally low for the 
first few days of 
life. 


Th«r»peutlc Asenti 


VITAMIN B, (Ancurin hydro- 
chloride), Vitamins Ltd. 
Ampoules ; 10, 50 or more mg. , 
daily, I 

Tablets: 3 mg. twice or thrice daily. ' 
BEFORTISS B Complex Cap- 
sules, Vitamins Ltd., or 
BEMAX to supply the other 
factors of the B complex. 
VITAMIN B, (Aneurln hydro- 
chloride), Vitamins Ltd. 

By injection or by mouth, 

10 mg. or more daily. 


COMPLEVITE 

Tablets of 2 colours to be taken in 
equal numbers. One of each colour 
thrice daily provides : 

Vitamin A 4,0W i.u. Iron - - 68 mg. 

Vitamin B, 0.60 mg. loiline ) not less 
Vitamin C 20.0 mg. Man- lth.m 10 
Vitamn D 300 i.u. pancse f parts per 
Calcium 160 mg. Copper) million 

It is hoped that folic acid will soon 
be available in this country for 
therapeutic trial. 


VITAMIN K, Vitamins Ltd, 

One tablet (10 mg.) daily to the 
mother during the last month of 
pregnancy or every 6 hours if seen 
first in labour, or 5 mg. by in- 
jection to the infant. 

PitrihsT pcrticiilcts of ihs various viiowi/t products ere obtainable on reeptest front ' 

VITAMINS (f) LIMITED 


WiPt.ESiXH), Upper Mall, London, IKfi. 
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Response to 
vitamin C therapy 
in Anaemia 


That there is a definite, if not yet completely ex- 
plainable, association benvcen hypovitaminosis C and 
iron-deficiency anrcmia, appears to be established. 

Many cases of scurv}' have an associated anaemia, 
and such deficiency anaemias respond well to 
vitamin C therapy. In a recent group of cases of 
high-colour-index anaemia due to adult scurvy, the 
anaemia responded to ascorbic acid witliout the use 
of hacmatinics such as iron or liver.^ It appears 
reasonable therefore to prescribe vitamin C in cases 
of anaemia where tlie vitamin C intake is suspected, 
or knotvn to be low. 


Ribena, which provides natural vitamin C in 
association with other factors of the vitamin C 
complex, is a particularly pleasant and effective 
means of providing vitamin C therapeutically. Each 
fluid ounce is standardised at not less than 20 mg. 

ascorbic acid. 

1 BM.J. 1945. "j 119 - 
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is advanced to cover the superficial antcro-medial aspect of the shaft 
and the defect posteriorly is covered with a thick razor graft (Fig. 4 ). 
(c) Exposed Tendons . — One of three procedures can be adopted. 

(i) An immediate skin graft. 

(ii) An immediate skin flap. 

(iii) Allow the wound to granulate then apply a skin graft. 

Where the tendons arc obviously dead, their excision must be 
carried out before grafting. Where the vitality of ’ the tendons is 
questioned, the employment of a skin flap, with its established blood 




supply, will give a greater chance of their recoverv j 

ar. uninjured, the application of a ,Zk rZl7„Tn a 

graft is indicated. If the surface contn.? • ^ ^ dermatome 

dressing is applied followed by plaster'^ of '"nZ' ^ 
plaster is removed. Granulations wfll hi r ^ ^ 

a thick razor graft can be apS. 

(/) zn Se/ee^ed Cases.--(i) Localised deep burns 

be foUoTd" ‘be procedure to 


A baby, I. T., aged 9 weeks, 
24 m. m diameter on the medial 
VOL. Hn. NO. 10 


was admitted with a deep circular bum 
aspect of the upper third of both thighs 
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resulting from the prolonged application of a cinder. To prevent frequent 
painful dressings excision and grafting were carried out. 

Following excision of skin and fat, a dermatome graft was qut from the 
lower abdomen and the raw areas on the thighs covered with skin. Pressure 
dressings of wool were applied and the lower limbs fixed in plaster in the 
“ frog-position ” to prevent soiling of the grafted areas. The take was verj- 
satisfactory and the patient was in hospital for four weeks only (Fig. 5). 

(ii) Certain electric and chemical burns. 

Where possible excision of all the affected tissue is carried out 
and followed by immediate grafting. 

II. At the First Opportunity 

(a) In burns treated by : (i) Oj>cn Methods . — ^Tulle gras and saline 
form a satisfactory dressing for deep burns of the face, since sepsis 
can be controlled and the separation of sloughs observed and aided. 
Thin razor grafts are applied at the earliest moment, especially to the 
eyelids to prevent ectropion. The importance of the early application 
of grafts to the face and hands in burns must be more widely recognised. 
Severe degrees of contractures are prevented and the final repair 
facilitated. 

A. McM., an engineer, aged 21, one month before admission fell face 
downwards into the fire and received severe extensive deep bums. He was 
treated with sulphanilamide ointment. One week later the raw areas were 
covered with dermatome grafts ; three weeks later the eyelids were grafted 
and sewn together. 

(ii) Closed Methods, id) Coagulation. When a tan remains 
adherent three to four weeks, the area covered must be considered one 
of loss of the whole depth of skin. Before sepsis gains entrance at the 
line of demarcation between the living and dead tissue, the coagulum 
should be excised and a thick razor or dermatome graft applied. 

Patient G. M., a member of R.N., aged 21, wms burnt on 30.4.42, affecting 
mainly his left thigh. The bum was coagulated. On admission on 7.6.42 
the tan on the thigh was still adherent ; it was excised and grafted ; the take 
was 100 per cent. ; at least four to six weeks’ hospitalisation was prevented. 

ib) Pressure and Immobilisation. For over eighteen months early 
burns of the forearm and hands have been treated by light, carefully 
controlled pressure dressings — ^the pressure is in the region of lO-iS 
mm. Hg. — elevation and absolute immobilisation in plaster of pans. 
The plasters are removed in ten to twelve days ; if the slough on deep 
burns has separated, the plasters are not re-applied and the wound is 
conditioned prior to grafting. The aim is to have all deep bi^ns 
grafted in from three to four weeks from the time of the accident. e 
skin of the palm has a specialised type of epithelium that produces a 
thin keratin layer for protection and has a thin derma ; it heals poor y 
following burns ' which even where rather superficial may pm uce 
contracture deformity. 
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There is one important point in the care of ljurns of the Iiands, 
that is appreciated in part, but is seldom actively controlled, namely, 
the correct positioning of the thumb. The thumb is abducted from tlie 
palm and lies opposite the index finger facing the other four fingers. 
I know of no method, apart from pressure dressings and plaster 
immobilisation, which will maintain this position. The importance of 
this fact arises in the control of deep burns. So often burnt hands 
are left to lie on a pillow ; gr.avit)' and the upward counter-thrust of 
the pillow push the thumb in line — not opposite — with the index 
finger, and the thumb looks across the palm. The bad positioning 
of the thumb leads to very' difficult and not uncommon problems to the 
plastic surgeon. 

(c) Contaminated or granulating wounds with or without exposed 
tendons. A course of preliminary cleansing is instituted. When 
tendons are exposed the formation of granulations is encouraged by' 
leaving the part under plaster of paris for ten dcay's. A thick razor 
graft is applied when the surface is considered to be receptive. 

Granulating surfaces must be carefully examined and intelligently 
treate . If granulations are unhealthy, they' are tender ; there is no 
epit e la ^ response at the perimeter and the edges arc covered with 
t e crusting of former local applications, or discharge ; the surface is 
usua y irregu ar, exuberant, pinkish-yellow in colour, with small 
oca CO ections of exuded pus. The infecting organism may be the 
sap yococcus aureus, or albus, the streptococcus pyogenes, the 
ctenum coli, ffie ps. pyocyaneus, or the bacillus proteus. Most of 

ion is m t e surface layer, but does extend throughout most 
ot the granulation tissue. 

^anulations, on the other hand, are not tender; the 

with ^ healing response ; the surface level is flush 

h the skin and regular, and the colour is pinkish-red or red. 

surface” .”few°wni'be"desifte‘d!‘‘ 

" Ceravlon*^”^rr^'T^An/^^^ adjoining skin with soap and water or 
edees the raw • cent.) and removing all crusts from the 

wrung out of 

everv tivo to ^ The swabs are changed 

to d^ thev should daily. If the swabs tend 

Wright advised th ^ jaconette or oiled silk. Sir Almroth 

with i per cent ^ ^ ®°^^don of common salt mixed 

and r^nirs the I^p" tclgukble d" 

with a firm crepe bandage to ^ dressings are kept m place 

rubber can be^interpola^ed h P^^ssure. If necessary a sponge 

is copious the sS ? Where the discharge 

During the sleeoinp- with half strength eusol. 

Rest, elcvstion and pressure are the fundamentals in the preparation 
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of the recipient area. Moist dressings with pressure are adequate 
counters for exuberant granulations ; caustic applications are never 
necessary. 

Where the infection is proved to be streptococci, sulphanilamide or 
sulphathiazole powder applied prior to tulle gras is useful. In staphy- 
lococcal and sulphonamidc resistant streptococcic infections, pro- 
pamidine, a buffered-proflavine in sulphathiazole (i in -99) powder, 
and local penicillin (1000 units per gram) are of great benefit. The 
powders are applied by means of insufflators and covered with tulle 
gras and gauze wrung out in normal saline. The powder is reapplied 
once or twice daily. At every' dressing when the tulle gras is removed, 
the surface is gently cleansed with a moist wool pledget and then a 
culture swab is taken. To remove gram-positive organisms by local 
applications, penicillin is undoubtedly the most potent weapon available. 

If sloughs are present a thrice-daily dressing of half or whole 
strength eusol is efficient. 

In areas infected by gram-negative organisms, a thrice-daily 
application of l ; 1000 solution of buffered proflavine-sulphate under 
jaconette may prove beneficial, or the proflavine in sulphathiazole 
powder. Other applications suggested are i : 1000 alcoholic merthiolate 
solution and 1-5 per cent, acetic acid. Zinc peroxide has been found a 
useful local application especially in micro-Eerophilic streptococcal 
infections. Unfortunately it is difficult to obtain ; it is prepared 
by Dupont and distributed in the United States by Mercke & Mallink- 
rod. The powder must be activated by dry heat before use. 

The criterion for a receptive granulating surface is not necessarily 
a negative bacteriological culture but a healthy surface from the 
clinical point of view. 

(d) Lupus. Free grafts have an apparent immunity to lupus. In 
selected cases the disease can be eradicated and its stigmata avoided 
by excision and grafting. Sir Henry Gauvain at Lord Mayor Treloar 
Hospital has a plastic surgeon on his staff who treats lupus successfully. 

J. B., aged 28, a service patient with extensive lupus. Affected areas on 
face and forearm excised and covered with thick razor grafts. 

III. To Relieve Deformities, i.c. Late Grafting 

(ff) From congenital anomalies, e.g. syndactyly. In congenital 
syndactyly there is sufficient skin locally to form the base of the we 
only. The raw areas on the sides of the fingers are covered with ree 

grafts (Fig. 6). . . 

(b) From skin loss, e.g. war wounds and burns. The deformities 
are, of course, many ; in addition, the covering scar epithelium has no 
pad of dermis to attach it to the subcutaneous tissue and is not 
able as a bearing surface. It is thin, devoid of papillre, hair 0 
and glands, and may form an excessive layer of keratin. ^ 
epithelium never becomes firmly attached to the underlying 
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Fig. So,^ — 'B efore treatment. 


Fig. S^. — After treatment 









.y' 




SOME ASPECTS OF A PLASTIC SURGERY UNIT 553 

tissue, large areas can be detached and lost by trivial injuries or 

principle in treatment is the recreation of the original defect 
by excision of the scar tissue and the replacement, into correct position, 
of what is normal. To cover the resultant defect, first a local flap is 
considered ; if this is not practicable, a flap from a distance is employed. 

The secondary' defect is covered with a thick rar.or gi aft. 

The following eases typify the methods of plastic repair in the many 
forms of war casualty. 

Set R. W., a regular soldier, in the retreat to Dunkirk was shot through 
the upper jaws and clieeks. The defects were repaired by various loc.nl flaps, 
plus a buccal inlay to bring fonvard the upper lip (Figs, and 7 ^)- 



RcPMR of SYWONCTyt-Y 
Fig. 6. 

D. McE., aged 33. Patient was wounded on 10.9.43. He received wounds 
of both buttocks penetrating through to the perineum. These healed with the 
formation of a fibrous perineal web, which prevented the patient sitting donvn_, 
and limited abduction. The scar was excised and the posterior half of the 
scrotum used as a local flap to dose the defect. 

D. D., aged 21, a member of the R.A.F. Ten months before admission 
patient received severe bums of both hands, face, neck and upper chest. The 
most marked deformity was the webbing of the neck and ectropion of the lower 
lip. This was treated with dermatome grafts (Figs. 8a and 86). 

J. M., aged 20, a munition worker who was severely bunted following an 
explosion. She was admitted nine months later with severe deformities of 
face and hands requiring grafting. All operations consisted on free grafts, 
dermatome and dissected. 

I should like to mention at this point the help given by Mrs Dove, 
of Elizabeth Arden, Jenners Ltd., who attends every week to help us 



554 


A. B. WALLACE 


to mask minor degrees of disfigurement and to add colour to pale 
grafts and tone down the ones more stained. The results are excellent. 

A. H,, aged 24, a sendee patient who had a troublesome old bum scar of 
the dorsum of the right foht. This was treated with a cross-leg flap (Fig.s 92, 

and 9c). 

(c) From inflammations, c.g. lupus and syphilis. Both are character- 
istically destructive diseases as seen by the plastic surgeon, and 
frequently involve the nose. Lupus, in time, causes through and 
through destruction, and a rhinoplastic repair is necessary. In the 
syphilitic nose there is destruction of the nasal mucous lining, and an 
intra-nasal skin graft is required to relieve the deformity. 

S. K., aged 37. Partial destruction of nose and upper Up. Treated by 
forehead flap and buccal inlay. 

(d) To relinc eye sockets. An eye socket lined with conjunctiva 
may cause considerable inconvenience witir profuse discharge and 
gradual decrease of size of the cavity. This can be eliminated by 
excising the conjunctiva and lining the socket with a razor graft from 
the inner side of the upper arm. 

I would express my thanks to all who linve referred p.iticnts to me, to my staff 
at Bangour Hospital and the Royal Hospital for Sick Children, to Dr MacAlister, 
Bangour, and to Dr Davidson, Chief Medical Ofiiccr, Department of Health, Scotland. 



OBSERVATIONS ON TREATMENT OF FRACTURES 
OF THE FEMUR* 

By E. A. JACK, O.B.E., F.R.C.S.Ed. 

Over tsvo thousand years ago Hippocrates wrote with reference to 
fractures of the femoral shaft that two strong men should suffice to 
make extension and counter-extension whilst a bandage was applied. 
The principle of preliminary reduction followed by fixation is probably 
as old as these fractures themselves. There is little record of any 
notable departure from that method until 1875. In that year, Hugh 
Owen Thomas applied the use of his bed knee splint to the treatment of 
this fracture, and evolved the principle of a sustained longitudinal 
force to stretch the muscles through the medium of extension plasters 
applied to the skin. By frequent and regular tightening of the tapes, 
the shortening could be overcome and the limb restored to its proper 
length. 

At the beginning of the present century, the introduction of skeletal 
fixation by the Kirschner wire, the Steinman pin and the Pearson 
ice-tong caliper started the trend of continuous weight and pulley 
traction which was developed so widely during the 1914-1918 war. 
The weight was in continuous action and did away with the necessity 
. for frequent and regular tightening of extension tapes, and considerable 
weight could be applied to tire out the strong thigh muscles, pull the 
fracture into line and hold it there. The principle of initial reduction 
tended to fall into abeyance with these methods of traction. Many 
modifications were elaborated mainly involving the suspension of the 
limb. The Pearson knee flexion piece was added to the original 
Thomas splint ; Hodgen’s splint, the simple sling of Hamilton Russell, 
Braun's frame, the hanging cast described by Farquharson — all 
provided support for the limb while the weight did its work. 

A perusal of the text-books on surgery in general and fractures in 
particular shows that in the period between the wars the use of 
continuous weight and pulley traction was taught in the majority of 
schools and adopted in most hospitals as the method of choice. An 
occasional voice was heard from the disciples of H. O. Thomas 
faithfully preaching the principles of fixed skin traction which he had 
taught. But it was rather a voice in the wilderness. The continuous 
application of a heavy weight seemed much more attractive and 
efficient. Possibly Watson Jones may have evoked some surprise 
when he was found to state that most fractures of the shaft can be' 
. treated satisfactorily in a Thomas knee splint with skin traction. 

on Lecture delivered in the Royal Infirmary, Edinburgh, 
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He does, however, recommend one departure from the original method 
of Thomas : he stresses the importance of adequate reduction under 
anaesthesia before the limb is put up in the apparatus. 

The present observations arc based on the experience of a large 
number of these fractures during the recent war, mainly in an 
Orthopaedic . Centre in the Middle East between 1941 and 1943. It 
was with a background of orthodox teaching that they were approached, 
and at first they w’crc all treated by continuous weight and pulley 
traction. But as the battles waxed and the number of casualties 
increased, it became a common state of affairs to have twenty-five 
such cases in one \vard, and the difficulties and shortcomings of the 
method soon made themselves only too apparent. Due to the influence 
of the late Brigadier Eastw'ood who was consultant orthopaedic surgeon 
at that time, the principles of fixed traction in a straight Thomas 
splint w'cre adopted as an alternative and certain modifications to the 
standard method were introduced. The difference w’as very striking 
both in the ease of management and in the ultimate results, and it 
gave much food for thought. Some of the views expressed here have 
already been published in a paper by Charnley (1944) who was 
associated in the treatment of some 130 of the cases, but they seem of 
sufficient importance to w-arrant reiteration. 

The complications of fractures of the femur fall into three groups 

(1) Deformity , — This includes shortening, lateral angulation, 
posterior angulation, or internal rotation of the knee and foot. These 
are the result of muscular action. Almost all .the long muscles that 
pass from the pelvis to an attachment below' the fracture lie obliquely 
to the femoral shaft on the medial side. In particular, the medial 
hamstrings and adductor magnus tilt the low'cr fragment medially. 
Gravity and the gastrocnemius draw' it backwards. The upper frag- 
ment is influenced mainly by the glutei and psoas w'hich tilt it laterally 
and forw'ards and may produce external rotation. The muscles are 
at first inhibited from voluntary motion and soon w'aste, so tliat in a 
week or ten days the bulk of the thigh is very much reduced and the 
power of the muscle pull correspondingly diminished. At first the 
hsematoma does not give any support to the bone ends, but after ti\o 
or three w'eeks early callus begins to fuse the fracture and movement 
of the fragments in a longitudinal direction is prevented. The callus 
is still plastic, how'ever, and leverage easil)' produces angulation, 
five to six W'eeks union is often firm enough to permit the leg to e 
raised from the splint, but repeated leverage w'ill still slow'Iy bend t e 
bone. At this stage there is no pain and voluntar}' muscular activit) 
has returned. Unless the bone is still protected, the preponderance 
of muscles on the medial side is very apt to produce a late angu ation. 
There is no excuse for deformity. It is preventable by good treatmen^ 

(2) Interference with Unio 7 i , — In the straightforw'ard case 

femoral shaft has a natural aptitude for union w'hich is often em , 

ing to the surgeon. It may catch him unawares before he has ac le 
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/ How- often do nervous patients delay in 

f seeking medical advice. This is particu- 

larly true in the case of hsmorrhoids. 
WTien, therefore, the examination dis- 
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i. I relief is great. 
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his object in restoring length and line. Delayed union in the absence 
of infection is occasionally due to interposition of soft tissue, but much 
more often it is the result of distraction of the fragments or lack of 
immobilisation. Non-union is extremely rare. These complications 
are almost ahvaj's the direct result of bad treatment. 

( 3 ) Restricted Fuuctiotj. — This is usually in the form of stiffness 
of the knee joint. It may be due to the original nature of the injury 
or it too may be due to treatment. It will be mentioned later. The 
particular pitfalls that treatment must be designed to avoid arc too 
little or — ^morc important still — too much extension, 
loss of line and strain on the knee joint. 

When a case is treated by continuous weight 
ad pulley traction, the pull of the weight is 
ansmitted through the tibia to the long thigh 
tuscles inserted into the tibial head. According to 
le amount of weight applied, the shortened muscles 
tretch out and then assume a state of postural tone 
.hich resists the pull. The greater the weight that 
i applied, the greater is the stretch and the stronger 
he resistant tone (Fig. l). The quadriceps, as the 
lain muscle of posture, probably plays a major 
6 Ie in striking an equilibrium with the weight. 

'heoretically it should be possible to apply to any 
•articular case that amount of weight which will 
naintain the correct amount of stretch. The 
quilibrium must be an unstable one, however, as 
• suspended iveight possesses inertia and can 
generate momentum, and any movement of the 
>atient must alter temporarily the forces in operation. 

3ver the course of two or three weeks the muscles 
waste and tone presumably lessens, so that the 
weight should be correspondingly reduced to allow 
tor this. Each case differs from the next in the t- .. . w ■ ... .. 

reaction of the muscles and in the rapidity of tion. Distal extension 
vyasting and of bone union. There is no mathema- of muscles, 
tical formula for determining the exact amount of 
^ eight required at any particular time, and adjustments must 
e made^ on a purely empirical basis guided by frequent X-ray 
examination for position. These are not merely theoretical 
arguments. In practice it was found that in a proportion of cases 
satis actory equilibrium could be achieved, and by judicious 
a justments of the weights length and line could be preserved 
oughout the treatment. But in other cases treated similarly the 
behaviour was quite different. 

. . • sustained a closed fracture of the femoral shaft among other 

an On 29th Januarj' 1942, after manipulation, under 

testheUc, twenty pounds weight was applied to a pin through the tibial 
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tubercle. The following day an X-ray showed good position and adjustment 
was not considered necessary. Five days later a further X-ray showed that 
the fracture was overpullcd to the extent of half an inch, and the weight was 
accordingly reduced by half, to ten pounds. Two days later a third 
X-ray showed that not only had the gap closed but the fragments were over- 
riding by half an inch and there was lateral angulation of about twenty degrees. 
The weight was increased again to fifteen pounds and a fourth X-ray, six 
days later and fourteen days after the injury, showed that although the over- 
riding was now corrected, the lateral angulation persisted. Callus was faintly 
evident. Twenty pounds weight was attached once more and a pressure pad 
applied to the apex of the angle ; but there was no change in the angulation 
after a further fourteen days, and a manipulation was necessary to straighten 
the limb. It has been remarked by Watson Jones that the correction of 
distraction often leads to angulation. 

This case is not an isolated example. It represents a group of 
cases in which weight traction proved most difficult to control and led 
to the development of complications. 

When weight traction is applied, the lower femoral fragment 
follows the tibia by virtue of the capsule of the knee joint. The only 
major muscle which is attached directly into it from a point above 
the fracture is the adductor magnus, and the tension in the knee joint 
ligaments is equivalent to the tone of this muscle and is relatively 
slight. When union has progressed sufficiently to fix the fractured 
surfaces and prevent movement in a longitudinal direction,’ no further 
traction is really necessary to maintain length. But unless a moderately 
strong pull is still applied the recovering medial muscles will angulafe 
the bone. The transmission of the pull is now rather different. The 
lower fragment is anchored at the fracture and is no longer free to 
follow any further extension of the weakened muscles. Instead of 
being absorbed by the muscles, the pull passes from the tibia directly 
'to the femur through the ligaments of the knee joint. 

In the cases treated by weight traction in a Thomas splint wit 
knee flexion piece, lateral angulation occurred with annoying regularity, 
and it often proved difficult to correct. According to the principe 
that any two sides of a triangle are longer than the third si e, 
angulation necessarily implies some shortening, but in practice a 
moderate angle may produce so little actual difference in length t a 
longitudinal traction cannot be entirely relied upon to prevent it, an 
will certainly not correct it unless an excessive pull is used. 
not so much during the early stages of treatment that the de 
asserted itself, as later on when weight was reduced in order to spar^ 
the knee. ’ It is partly due to recovering muscular 
medial side and partly due to the position of the patient. i 
hip and knee flexed the weight operates in the line of the em 
■ an angle of some forty-five degrees above the horizontal, an it 
part of its force against gravity. Reduction of the weight 
action of gravity and the lower part of the limb slumps bac i 
splint and this promotes angulation. 
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- The splint itself mnj- also play' an important part in the encourage- 
ment of angulation. It is not always fully recognised that the Thomas 
splint was designed to bear on the ischial tuberosity, but can do so 
only when the patient lies flat with the hip extended. In this position 
the tuberosity forms the 'most distal prominence of the pelvis and the 
hamstrings are relaxed (Fig. 2). If the patient sits up, the tuberosity 
rotates backwards away from the ring and the hamstrings tighten 
across it. At the same time the pubic ramus swings down and forms 
the point on which the ring bears. Pressure on this region can rarely 
be tolerated and the patient cases the ring down the thigh. The 
pelvis and upper fragment arc then released and tend to tilt inward 
across the inner side of the ring which forms a fulcrum in the adductor 
region. A pressure pad with a purchase on the side bar of the splint 
is the usual method of correcting angulation. But if a pressure pad 
is used in these circumstances it 
simply draws the ring of the splint 
laterally into the adductor muscles 
and increases the pressure of the 
fulcrum. It does little to correct 
the angle. A pressure pad is 
reliable only when the whole limb, 
including the pelvis, bears a con- 
stant fixed relationship to the 
splint. This is impossible with 
Braun’s frame or with any system 
of slinging the leg on a suspended 
splint. It is effective if the method 
of fixation in a straight Thomas 
splint is used. 

Late angular deformity was also 
encountered in cases treated by 
fixed extension when enthusiasm for early movements led to too early 
release of the limb. 

Sgt. O. had an oblique fracture of the middle of the shaft due to a bullet 
wound. He was treated with fixed skin extension and good reduction was 
obtained and held. After seven weeks his fracture seemed quite finn and 
the extension plasters were removed and leg raising exercises started. Three 
days later he had developed twenty-five degrees of lateral angulation which 
necessitated a further four weeks of extension rvith strong leverage over a 
ulcrum for its correction. The temptation to go too fast in the recovery stage 
must be resisted. 

Rotational deformity consisting of an inward twist of the knee and 
eg is not an uncommon end result. It is often associated with some 
j position of knee and hip flexion both 

ese eformities are very difficult to detect on routine clinical inspec- 
lon. The position of the limb tends to mask them and precludes 
accurate assessment by comparison with the sound leg. The inward 




Fig. 2. — Relation of ischial tubercle 
to ring. 
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twist may be discovered only when the patient starts getting up and 
it is then too late. It is due to the action of the glutei and psoas which 
externally rotate the upper fragment in some cases. When this 
happens it is impossible to control the upper fragment, and correction 
must be obtained by positioning the lower limb in external rotation. 
It is not easy to assess whether this is required. The position of the 
greater trochanter may be palpated, and if it lies further back than 
the trochanter of the opposite femur, some degree of rotation may be 
assumed. ■ If an X-ray taken during reduction show’s that apposition 
is not good, a second film should be exposed with the knee and foot 
externally rotated about thirty degrees. This may show more accurate 
reduction and give a clue as to the correct position in which the limb 
must be immobilised. Rotational correction is possible only with the 
limb almost straight ; when the knee is flexed the leg can lie only in 
the antcro-postcrior plane. 

The setting up of a fractured femur is not uncommonly treated 
as a minor procedure ; perhaps an injection of morphia is given 
before applying skin extension, or a little pentothal or local anaesthetic 
for the insertion of a pin, and it is hoped that the weight will do the 
rest. Reduction can certainly be achieved by these means, but as 
the case of Gnr. W. shows, there is little time for gradual correction 
of deformities and a very close watch on the behaviour of the fracture 
is necessary. It is much simpler and much more reliable to carry out 
a definite manipulative reduction under full anmsthesia as the first 
stage in the treatment, to check the position by X-rays, and then to 
immobilise the limb in the splint. In two types of case such a manip- 
ulation is of prime importance ; it is often possible to engage the 
ends of a transverse fracture, and if this is achieved, half the battle 
is won ; secondly, there is the occasional case in which the upper 
fragment penetrates the quadriceps muscle, and only by a strong pull 
and manipulation can it be freed. 

In the casualties arriving at the Orthopredic Centre, difficulty in 
restoring full length was hardly ever experienced, even in the closed 
fractures. In fact, when there vvas much muscle damage from shell 
wounds, a moderate pull might distract the fragments only too easily. 
These patients had lain for a few days in Tobruk splints with their 
limbs immobilised and muscles extended, before they reached the base. 
When they came to definitive treatment, the absence of muscle spasm 
was a notable feature and the limb pulled out easily. In a fresh fracture 
treated immediately, full length may be impossible to obtain, especia y 
if the subject is powerfully muscled and there is much sw'elling in t ^ 
thigh. But if the limb is pulled out as far as possible and held in t is 
position in a splint for four or five days, a second manipulation at 
end of that time will almost always succeed. . 

Supposing now that the fracture has been reduced and ^ 
placed in a straight Thomas splint with the ring in contact wi 
ischial tuberosity and the leg below' the fracture fixed to the owe 
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of the splint, what forces are in operation on the limb ? This method 
of treatment is often referred to as “ fixed traction," but the term is 
a misnomer. It arises from a conception of slow extension of the leg 
by repeated tightening of the cords. There is no traction operating 
in a direction away from the body ; the force should be envisaged as 
acting in the opposite direction (Fig. 3). The lower leg should be 
regarded as a fixed point in relation to the splint, and the thigh 
muscles, acting from tlieir insertion to the head of the tibia, exert a 
pull on the pelvis in a downward direction and press the ischial 
tuberosity against the ring. 

At first, when muscle tone is strongest, the pressure on the 
tuberosity may be heavj' and cause complaint. 

It is relieved by raising the foot of the bed and 
allowing body weight to pull in an opposite 
direction to the tension in tire muscles. The actual 
pressure on the tuberosity tlrcn amounts to the 
force exerted by tire muscles minus the pull 
generated by body weight ; and provided that the 
latter is not the greater, the tuberosity' remains in 
position and the mechanics in the limb itself are 
unaltered. Chamley has demonstrated that a nine- 
inch elevation of the foot of the bed produces in the 
case of a ten-stone subject a pull in the region of 
six pounds, and a twelve-inch elevation increases 
the pull to twelve pounds. 

With such a method of fixation the side bars 
of the splint act as rigid props between the lower 
limb and the pelvis, and the fracture is immobilised 
in a longitudinal direction. There is no movement 



to cause spasm of the muscles. There is no Fig. 3. — Skeletal fixa- 
constant stretching force to engender reactive 
contraction. The tension is due to the tone of a 

, acts on pelvis, 

muscle at rest and is much less than that in a 


muscle continuously subjected to stretch from a suspended weight. 
It is found that the tension diminishes very rapidly after the first 
two or three days until by the end of the third week it is very slight. 
I^Tien voluntary contractions of the muscle return they act between 
the pelvis and the head of the tibia — two fixed points — and so have 
, little tendency to produce angulation of the femur. Throughout the 

_ whole process the main muscles in operation work between these 

fixed points and bridge the knee joint. At no stage can there be 
any strain on the ligaments of the loiee joint. 

The method of fixed traction is criticised on the grounds that skin 
extension is unreliable and that the strapping always slips. The 
’ ° Is perfectly valid. Skin extension was given a thorough 

la and slid down the limb in every case, especially during the early 
^ s ages when muscle resistance w'as maximal but when it was most 
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important to maintain reduction. Sores on the dorsum of the ankle 
and over the tendo Achilles were prevalent despite all precautions. 
Possibly excessive perspiration in a warm climate checked efficiency. 
But in all descriptions of treatment by this method the necessity for 
regular tightening of the tapes in order to take up the slack is stressed 
(Diggle, 1942). There seems to be little point in performing a careful 
reduction under anmsthesia and then using an apparatus which allows 
the tension to slacken off at intervals aftenvards. It is a remarkable 
fact that the advocates of the principles of H. O. Thomas have retained 
his original methods of applying them virtually unchanged. Fixed 
traction seems to be wedded to skin extension for better or for worse, 
and a weight seems to be the inseparable companion of a skeletal 
pin. There is no need to use skin extension. A pin through the tibial 
tubercle can equally well be adapted to fixed traction as it is to weight 
traction, by attaching it with cords to the lower end of the splint, 
and it gives far greater precision of control than skin extension. At 
the same time it leaves the leg below the knee unencumbered with 
bandages and removes the risk of pressure sores. Minor skin infection 
at the pin holes was the worst complication encountered in a large 
number of cases so treated. 

The most serious and troublesome complication of a fractured 
femur is stiffness of the knee joint. In the absence of any obvious 
traumatic cause, such as laceration of the quadriceps, or damage to 
the joint itself in the original injury', stiffness still results. The pin, 
originally introduced into tlic lower end of the femur close to the 
capsule, was rightly condemned. But its removal to the tibial tubercle 
far away from the joint has not made any marked difference. A 
healthy knee joint docs not develop more than a transitory limitation 
of movement if it is immobilised in a position of rest. It does so if 
weight and pulley traction is applied to it for any length of time, 
and the degree and permanence of the stiffness seems to be proportional 
to the length of time the traction is in operation. Watson Jones postu- 
lates that a constant stretching force acting on a ligament may cause 
an irritative reaction in the joint which results in adhesion formation. 
This pathological sequence is well recognised in the foot where repeate 
strain of the plantar ligaments leads to adhesions in the mid tarsa 
joints. It has already been shown that w'eight traction pulls direc y 
on the knee ligaments as soon as the bone ends are anchored longi 
tudinally, and it is a fact that this traction can actually stretc ^ 
ligaments if it is continued after union has commenced. 

Cpl. B. had a severely infected compound fracture witli slow 
was treated with weiglit and pulley traction in a Thomas 
flexion piece. The direction of the pull was in the line of the 
After two months in this apparatus there was anterior 
the head of the tibia of almost half an inch which was 
inspection, and was due to stretching of the anterior cruciate an co ^ 
ligaments. 
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Two other cases were noted in which tliis subluxation was evident, 
and several cases were seen in which there was demonstrable laxity 
of the collateral ligaments and an apparently loose knee, but at the 
same time limitation of flexion. Much can be done during im- 
mobilisation to prevent the development of stiffness. Daily passive 
manipulations of the patella are useful, and quadriceps exercises at 
an early date arc of the greatest value. Movements will return far 
more rapidly if the muscles arc strong enough to produce them. Once 
more the position of the leg in the splint is of importance. With the 
knee flexed the quadriceps tendon is stretched and the patella falls 
into the intercondylar notch. It cannot be moved appreciably either 
in an up and down, or side to side direction. Quadriceps contractions 
are difficult to perform with the knee bent, and arc nothing like so 
strong or complete as they arc when the knee is extended. Extension 
of the muscles by a weight seems to prolong the inhibition of voluntary 
contractions which return at a much earlier stage when the limb is fixed. 

Continuous skeletal traction was abandoned then, in favour of 
the method of reduction under anaesthesia followed by skeletal 
immobilisation in a straight Thomas splint. The term “ fixed 
traction ” is omitted as it implies a false conception of the mechanics. 
A Steinman’s pin passed through the tibial tubercle and fastened to 
the lower end of the splint was used to obtain fixation of the lower 
fragment. The limb was put up with a pad under the fracture and 
lower fragment to correct posterior angulation and produce some 
fifteen degrees flexion at the knee joint, and a lateral pad was applied 
to the site of the fracture and in some cases was reinforced with a pad 
against the medial femoral condyle. A cuff of plaster of Paris applied 
round the splint and limb and moulded in at the sides in the same 
way as in the Tobruk splint, and then cut aw'ay in front to leave a 
lateral and medial buttress, serves very well. 

Perhaps the most striking feature which resulted from this change 
of policy W’as the ease of management of the cases in the \vards. 
Constant checking of position by X-ray examination was no longer 
necessary. Provided that the line of the limb looks straight, the 
ischial tuberosity is in contact with the ring and the length of the 
limb by measurement is correct, nothing can be wong. The foot 
of the bed, at first raised nine or twelve inches, can be gradually lowered 
as tension slackens. After the first few days a physiotherapist super- 
vises daily active exercises of the foot, ankle and quadriceps, and 
carries out passive manipulations of the patella. As soon as the leg 
can be raised from the splint — about the fifth or sixth week in a 
straightforward case — the cords may be released for a short period 
eac day and gentle flexion and extension exercises cautiously started 
un er supervision. The apparatus should be carefully replaced 
a terrvards. When the callus is no longer tender and lateral stress 

on t e bone does not cause pain, the patient is ready for a weight- 
oeanng caliper. 
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Unfortunately it was impossible to follow cases through to their 
conclusion and to obtain details of the functional end results. As 
soon as a man reached the convalescent stage he was evacuated to 
South Africa. However, the. interim progress was noted in two small 
groups of comparable battle casualties, mostly with compound frac- 
tures. In the first group, treated by \vcight and pulley traction, the 
average length of time betw'cen wounding and reaching the stage of 
being up in a caliper and fit to move on, was eighteen weeks. In the 
second group, treated by the method outlined, the time was reduced 
to twelve weeks. One half of the latter group had by that time recovered 
eighty degrees or more of knee flexion. 

Throughout this discussion two main themes run. The first 
concerns continuous weight traction. It has been publicly suspect 
(Girdlcstonc, 1943) for some time as a potentially harmful method 
of treatment. Theoretically it is illogical on both mechanical and 
physiological grounds. In practice it was found to be difficult of 
management, unreliable in result and even conducive to complications, 
to the prevention of which treatment should be directed. The second 
concerns the position of the limb. Flexion of knee and hip leads to 
many difficulties in the estimation and correction of deformity and does 
not favour rapid recovery of function. In the majority of cases the 
original Thomas splint, unadorned with any modification or attachment, 
is still the best available apparatus for the treatment of these fractures. 

Smillie has classified fractures of the femoral shaft as the 
“ Cindercllas of the surgical wards,” since the introduction of the 
Smith Petersen nail promoted femoral neck fractures from that 
unenviable position. Perhaps if the method of continuous weight 
traction Avcrc finally discarded even these cases might lose some of 
that unattractiveness which renders them so much less desirable than 
their ugly sisters. 
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A SURVEY of haemoglobin levels made in Edinburgh in 1942 (Davidson 
el al., 1942, 1943) showed that while in most of the groups studied 
the levels were satisfactorj', an exception occurred in the case of 
pregnant women and school children who exhibited a considerable 
incidence of anaemia. It was therefore considered of interest to 
investigate the diets of these two groups, in order to see whether there 
was any indication of a dietary deficiency, which might have been 
responsible for the ana:mia. 

Shortly after the start of the study in 1944, a repeat investigation 
of the haemoglobin levels was made (Davidson ct al., 1944), and it 
was then found that the incidence of anajmia was much less. It did 
not therefore seem probable that any marked dietary deficiency would 
be apparent. But it was felt that it tvas still possible to discover whether 
,the intake of some nutrients lay on the borderline of deficiency and 
whether these intakes would have been materially affected by the 
known changes in the Nation’s diet between 1942 and 1944. 

The diets were studied by the individual method. The food, as 
eaten, was weighed and recorded for a week by the tVomcn or the 
children’s mothers. With preliminary explanation and some super- 
vision, results which appeared to be reliable were obtained in the 


majority of cases. Any that were felt to be unsatisfactory were dis- 
carded. From the records of the food intake the week’s consumption 
of nutrients was calculated with food tables. The accuracy of this 
method has been studied by Widdowson and McCance, and its 
advantages, together with those of other available methods, have been 
thoroughly dealt with by these authors (1945). The method is only 
possible with reliable women who will take some trouble with weighing 
and recording, and the subjects investigated were, therefore, not a 
random sample, but a group of the more intelligent and better off. 

The 3S expectant mothers were all from two districts on the 
outskirts of Edinburgh, consisting mainly of new Corporation houses. 
Their names were obtained through the co-operation of Dr Finlay 
of the Department of Public Health. The husbands of 23 were in 
t e Forces and those of the other 12 were skilled artisans. Seventeen 
o thfe women were living with their own or their husband’s people. 

e nomen were seen in the later months of pregnancy, when it was 
possible for them to have obtained their priority rations. The survey 
was carried out between February and September 1945. 

he 52 school children were from a school in a poor district in the 
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centre of the town and from a school in a new housing district on the 
outskirts. No difference in diet between the two districts was apparent. 
Fifteen of the children had school dinners five days in the week of 
investigation. Their ages varied from 7-12 years. The survey lasted 
from February 1944 to February 1945. 


Foodstuffs Eaten 

Rationed . — In Table I the consumption of rationed foods is 
summarised. No direct investigation of whether the full ration was 

TABLE I 


Weekly Amoinits of Rationed Foodstuffs eaten by 
Pregnant Women and School Children 


Food. 

Pregnant Women. 

School Children. 

Dinners at Home. 

School Dinners. 

N 

0 

c 

0 

n 

K 

•o . 

C M 
ft 0 

Sjc 

0 

A 0 

N 

0 

c 

.S 

rt 

K 

. 

•o . 

C N 

R 0 

C “ 

3 

0 

•.f;. 

0 

. 

G N 

rt 0 

tflC 
e rf 

Si 

P 

0 

*. »0 
s** 

Meat 

15 

3-32 

12 

10 

4i-26 

14 

2-12 

14 



lS-2 



n-S 

(I) 

5-5 


Bacon 

1^-2 

1-12 

4 


i-G 

14 

2-4 

5^ 



4‘4 

(0 


3-0 

( 7 ) 

2*6 

(4) 

Cheese 


i-6 

26 

2-4 

1-4 

12 

1-4 

8 




( 16 ) 


2-5 

( 3 ) 


(S) 

Eggs, fresh and dried . 

18 

2-19 

32 

6 

i-j 6 

20 

2-14 

6 



6-9 

b) 


s-s 

( 9 ) 

6*2 

( 2 ) 

Milk t . . . 

140 

15-204 

31 

70 

30-159 

15 

II-I 06 

10 



79-S 



82-5 


65-1 


Butter and margarine . 

6 

I-2I 

12 

6 

1-27 

13 

3-16 

3 



7-1 



9 ‘3 


8-1 


Sugar and jam . 

12 

^26 

x 6 

12 


20 

6 -iS 

7 



12-3 



II-5 


11-2 


Sweets 

3 

1*22 

24 

3 

i-ii 

2 

1-8 

I 



5-4 

(IS) 


3-7 


3-7 


Orange juice 

3t 


( 1 , 5 ) 

... 


... 

... 


Cod-Uver oil 

... 


( 23 ) 

... 

• * • 

... 

... 

... 

School milk 

... 

... 


33 

... 

(I) 

... 

( 0 ) 


* Numbers eatiuB less than the ration and in parenthesis numbers not eating any. The ranges and means 
arc for those eating these foods. 

Liquid 02. school milk not included. 


bought was made. This can only be inferred from the amounts eaten 
in the week of the survey. The method is not without errors. In 
the case of meat, since the amount of the ration varies inversely wit 
the price, a small consumption may only mean that an expense e 
cut was bought. In the case of dry goods, the consumption may 
have varied considerably from week to week. These two errors, ue 
to weekly variations, are probably to some extent eliminated w en 
the mean intakes for the groups are considered. Again, in the case 
of foods which were cooked, it is uncertain what weight was ost m 
cooking, and arbitrary figures have had to be adopted. It 
assumed that is. 2d. worth of uncooked meat provided an aver 
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of 10 oz. of cooked meat and that 4 oz. of bacon was reduced to 2 oz. 
after cooking. 

The following points may be commented on. The mean con- 
sumption of meat by the women and home-dinner children was satis- 
factor}^ though a high proportion did not apparently eat the whole 
ration in the week of the survej’. The cheese and dried-egg rations 
were poorly taken up bj”^ all groups. The women did not make full 
use of their extra milk ration, although this was obtainable at a cheap 

TABLE II 


JFeeily Atnounis of Various Uttraiioned or PoivJed Foodstuffs 
eaten by Pregnant Women and School Children 






Scliool Children. 



Pregnanl W 









' 




( 35 ). 


Dinners at Home. 

School Dinners. 

Food, 



( 37 ). 


(75). 



Range and 

Ko. 

Range and 


Range and 

No. 


Mean, oz. 

taking. 

Mean, oz. 

SiQ 

Mean, oz. 

taking. 

Animal protein foods — 







Tinned, on points 

I-IO 

17 

1-6 

25 

2-6 

7 

Fish ..... 

4 


3 


3 


i-i 6 

29 

2'10 

23 

4-5 

3 

Offal 

9 


4 -S 


5 


2-33 

9 

t-15 

11 

4-10 

2 

Sausages .... 

10 


s 


7 


2-16 

27 

1-17 

27 

i-S 

13 

Bread, tea bread and cake 

s 


6 


4 


J9-10S 

35 

17-136 

37 

37-99 

15 

Potatoes, total 

62 

II-I07 

35 

70 

2-63 

37 

69 

7-63 

15 

Chips .... 

45 


36 


25 


2-45 

33 

2-35 

30 

3-27 

12 

Vegetables, total . 

14 

3-35 

34 

12 

3-21 

34 

12 

3-12 

12 

Uncooked .... 
Porridge .... 

6-96 

16 

*9 

n 

6-87 

9 

28 

6 

3-63 

3 

10 

Soup ..... 

31 

7-9S 

32 

32 

S-104 

36 

31 

4-36 

7 



28 


29 


20 



Rasges and means are for those taking these foods. 


rate. Only 4 out of the 35 drank a pint a day. Only 20 were taking 
orange juice and only 12 cod-liver oil. The children having school 
mners ate half as much meat and less milk than those having home 
dinners. School milk was drunk by all except one child. 

Unrationed Foods and Foods 07 i Pohits . — The consumption of 
some important groups is summarised in Table II. At the time of 
e su^ey of the women’s diets, fish was much easier to get than when 
Sc ildren s diets were studied. It should be noted that the 
nsumption of potatoes and vegetables by the school-dinner children 
as ess ^an that of the home-dinner children, but that in other 
Pects their intakes were very similar. The high consumption of 
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sausages and chipped potatoes is of interest. Figures for porridge and 
soup are included as these foods are widely eaten in Scotland. 

The Amounts of Nutrients Consumed 

The calories, protein, fat and iron contents of the foods eaten 
were taken in most cases from the figures of McCance and Widdowson 
(1940). A few values were taken from the Medical Research Coundl 
memorandum on the Nutritive Value of War Time Foods (1945). 
The figures used for ascorbic acid in foods were those given by Olliver 
(i 943 )' Fried potatoes were assumed to have the same ascorbic acid 
value as boiled potatoes. 


TABLE III 


The Daily Intake of Calories, Protein, Fat and Iron 35 Pregnant Women 
and 37 School Children, and the Suggested Requirements of these Nuirienh 




Prolcin, p. 



Iron, mg. 



Ciloties. 



Fat, K. 

Extraction of Flour. 



Total. 

Animal. 


85 

Per Cent. 

80 

Per Ccn^ 

70 

Per Cent 

Pregnant women — 








Alinimum 

IC60 

44 

16 

64 

7-9 

6-3 

3-5 

Mnximutn 

3650 

>33 

S5 

>53 


22*0 

17-5 

,Mcan .... 

2550 

91 

49 

96 

15-0 

I3'2 

is-4 

Suggested requirement 

2500 

85 

40 

100 

(20) 

15-0 

(27) 

Number wth less 

(«5) 

(16) 

(9) 

(21) 

(26) 

School children — 




6-6 

Minimum 

1730 

57 

21 

ss 

10*4 

79 

Maximum 

3700 

127 

61 

15S 

23-3 

m-6 

m 

All ages, me.on 

2645 

83 

40 

102 

14-5 

is-S 

ir-5 

7-9 years, mean 

Suggested requirement 

2570 

Si 

39 

99 

I4‘3 

erg 

Il'O 

2000 

60 


JOO 

(0) 

lo-o 

a 

Number \s'ith less 

(3) 

(2) 

(>>) 

(13) 

(5) 

10-12 years, mean 

2S00 

ss 

41 

106 

iS'7 

137 


Suggested requirement 

2500 

70 

40 

JOO 

(0) 

12*0 

(s) 

Number with less 

(2) 

(2) 

(3) 

(4) 

(4) 


The intakes of each nutrient have been compared with the amounts, 
which it has been suggested, that pregnant women and children require- 
The suggested amounts of calories, protein and iron arc those given 
by the National Research Council. Those taken for animal protein 
and fat are not established criteria, but amounts which it has een 
thought are needed if the diet is to be palatable. The figure ta 'en 
for ascorbic acid are half those given by the National Research Counci , 
since there is abundant evidence that those standards are too hig • 

In Table III the range and mean intakes of calories, protein, 
and iron are shown. Three sets of figures are given for iron, rep^^^ 
senting the intake when the bread was made from flour of 85 
80 per cent, or 70 per cent, extraction. At the time of the vo 
survey the flour was of 80 per cent, extraction, while at the time 0 
children’s survey it was of 85 per cent, extraction. 
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The mean consumption by women and children of calorics, protein, 
animal protein and fat ^Yas as high or higher than the suggested 
requirements. The mean iron intake of tlic women was slightly less 
than the suggested requirement, but that of the children was adequate. 
The range of intake of these nutrients by both women and children 
was large. In the case of the children this variation was to some 
extent due to age. This is shown in Table III, where the mean 
intakes for children of 7-9 are compared with those of children of 
10-12. The effect of age was, however, inconstant. Some children 
of 7 ate more than some of those of 12. 

The amounts of protein, fat and carbohydrate eaten by the women 
and children varied with the caloric intake. This is shown in Table IV , 

TABLE IV 


The Proportions of Calorics Snpplicd by Protein, Fat, Carbohydrate 
and Bread at Different Levels of Caloric Intake 




Daily Calorie Intake. 


SuRKCstcd 


JS00+ 

2000+ 

2500+ 

3000 + 

Me.in. 

Proportions. 

Pregnant women — 

Number in eaclr group . 

(6) 

(9) 

(14) 

(6) 

( 35 ) 


Mean calorie intake 

1750 

2200 

2700 

3 SOO 

25 SO 


Per cent, from protein 

H 

15 

14 

14 

14 

... 

Per cent, from fat . 

37 

3*5 

33 

33 

35 

25 

Per cent, from carbohydrate . 

49 

47 

S 3 

S 3 

51 


Per cent, from bread 

25 

22 

27 

24 

-5 


School children — 

Number in each group . 

(s) 

(12) 

( 9 ) 

( 11 ) 

(37) 


Mean calorie intake 

1S60 

2280 

2700 

3350 

2645 


Per cent, from protein 

14 

13 

13 

12 

13 

IS 

Per cent, from fat . 

34 

35 

36 

35 

35 

25 

Per cent, from carbohydrate 

5 - 

52 

SI 

53 

52 


Per cent, from bread 

22 

24 

25 

32 

26 

... 


where the proportion of calories derived from these nutrients at 
different levels of calories intake is shown. On the whole the pro- 
portions were the same for \vomen and children and remained constant 
at all levels. Minor exceptions were that the women with high calorie 
intakes got fewer calories from fat and more from carbohydrate and 
that the children with high calorie intakes got less from protein and 
more from fat and carbohydrate. The proportion of calories from 
read is also shown in Table IV. This remained very constant for 
t e women, but rose steadily with increasing calorie intake in the 
case of the children. From these findings it followed that when the 
t intake fell below about 2500 a day, the amount of protein 

en e to be below 85 g. Fifteen women fell into this group. When 
K ^ 1 ir'take %vas below 2000 a day the. protein intake tended to 

e ow 65 g. Five children fell into this group. The fat intake 
a.s generally under 100 g. when less than 2500 calories daily were 
ing eaten. The iron intake also varied with the calorie intake. But 
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in the case of the children, even those with the smallest intakes of 
calories obtained lo mg. a day. In the case of the women, however, 
only when the calorie intake was 2500 or more was the iron intake 
1 5 mg. daily. 

The ascorbic acid intakes are shown in Table V. The women and 
children who took oranges or orange juice are shown separately. 
There was a marked difference in consumption at different times of the 
year, this being due to a large extent to the seasonal change in the 
ascorbic acid in potatoes. In the summer most of the women obtained 
50 mg. a day, but few got this amount in the winter and spring, even 
when taking orange juice. The amount of orange juice recommended 
by the Ministry of Food supplies 22-5 mg. of ascorbic aci(5 daily. 


TABLE V 

The Mean Daily Intahes of Ascorbic Acid by 35 Pregnant Women 
and 37 School Children 



Januao‘*June. 

July-Deccmber. 

Whole Year.* 

Total mp. 

E 

0 

rt 

£ 

E 

g 

b. 

Total mg. 

S 

«> 

c* 

0 

S 

0 

S 

g 

Total mg. 

f 

M 

b£ 

C 

rt 

w 

0 

Oranges or 
Orange Juice. 

1 > 

u 

c 

0 

0 

u » 
c e 

25 

00 

No Oranges. 

c* 

Cl 

i> V 

C B 

ss 

00 

Pregnant women .... 

14 

43 

6 

60 

81 

40 


,56, 

Number ..... 

(") 

(13) 

(24) 

(4) 

(7) 

(11) 

(IS) 

(20) 

Number with less than 50 mg. . 

(•I) 

(10) 


(2) 

(0) 

... 

(13) 

(10) 

School children ..... 

15 

62 

5 

33 

44 

19 

26^ 


Number ..... 

(I 2 ) 

(9) 

(21) 

(14) 

(2) 

(16) 

(26) 

(ll) 

Number wth less than 30 mg. . 

( 12 ) 

(0 


( 6 ) 

(0) 


(iS) 

(1) 


* Calculated .as though there had been equal numbers in each quarter. 


Approximately half the children seen in the summer and autumn 
obtained 30 mg. of ascorbic acid daily, but in the winter only with 
oranges was this amount obtained. 


Children with School Dinners 

The total nutrient intake of these 15 children is not known, as 
the amounts they ate at school were not measured. Their home 
consumption is shown in Table VI, where it is compared with thato 
the 37 children with all .meals at home. Their mean intake vas 
lower by 495 calories, 21 g. protein, 22 g. fat, 2*2 mg. iron and 12 mg-^ 
ascorbic acid. In the same table are given the mean composition 
three sets of Edinburgh school dinners. These figures were 
by analysis and have been kindly supplied by Dr C. P. Stewart, 
size of the meals varied-' considerably, but in the case of the sma 
ones second helpings were available. The meals 
calories and if portions such as these were eaten by the c 1 
investigated, their calorie intakes wmuld have been- considerably ig 
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than those of the home-dinner children and their intakes of protein, 
fat and iron equal to or greater than the intakes of the home-dinner 
children. However, it seems improbable that such large amounts 
were eaten. In parenthesis in the table are shown the amounts of 
nutrients which 500 calorie portions of similar composition would 
have contained. The amounts of protein and fat were less tlian those 
needed to bring the intakes of the school-dinner children up to those 
of the home-dinner children. \^Tten ascorbic acid is considered it is 
seen that even if full portions had been eaten the school-dinner children 
would have obtained less tlian the home-dinner children. 

TABLE VI 

Mean Daily Amounts of Calories, Protein, Fat, Iron and Ascorbic Acid eaten 
by Children at Home, (1) vilien having all Meals at Home, (2) 'vhen having 
School Dinners, and the Amounts of these Nutrients provided by some School 
Dinners (3) 



Calories. 

Pfotelc* c* 

Fat. g. 

Iron, mj;. 

Ascorbic 
Add, mg. 

Home intakes — 







(l) 37 children mth all 







meals at home . 

. (2) 1 5, children with school 

264s 

83 

102 

I 4 -S 


26 

dinners 

2150 

62 

So 

12-3 


14 

Difference (i)-(2) 

(3) School dinners — 

495 

21 

22 

^ *2 


12 

7 in March 1943 

620 

16 

19 

5-6 


7 

(500) 

(13) 

(IS) 

( 4 - 5 ) 


(6) 

3 in September 1944 — 





Centre 1 . . . 

860 

22 

33 

>•» 

1 


3 in September 1944 — 

(Soo) 

(13) 

(19) 



10 

■ (6) 

Centre 2 . . . 

1020 

35 

39 

,,, 



(500) 

( 17 ) 

(19) 





In parenthesis are shown ihe amounts of nutrients provided by portions of the school dinners giving 500 calories. 


Discussion 

It is clear from these surveys that it rvas possible in 1944 and 1945 
for both expectant mothers and school children to obtain a diet which 
supplied adequate amounts of calories, protein, fat and iron. A 
considerable number in both groups had higher intakes of these 
nutrients than are considered necessary. This suggests that little 
difficulty was experienced in finding a good diet when the rations and 
priorities were used and unrationed foods were bought intelligently, 
t is worth mentioning that rationing has probably improved the 
nufrient value of diets such as these by limiting the sugar intake. 

e ore rationing very large amounts of sugar were used and would 
nave replaced appreciable amounts of protective foods. 

-A.t the same time it appears that while few of the children obtained 
css calories, protein or iron than the suggested requirements, a high 
P oportion of the women obtained considerably less. This may have 
cn due to small calorie needs and so to a low consumption of all 
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foods, but it appears more probable that the unpalatability of diets 
containing little protein or fat resulted in a low intake of all foods. 
This consideration would not bear so much weight with children 
who are in general less particular about their food and are willing to 
fill up with bread. If this is so, it is necessary to see why the protein 
and fat consumption of some women was so low. It is at once apparent 
that the chief cause was the failure of these women to make use of 
their cheese ration and their priority rations of milk and dried eggs. 
Had these been used there would have been a higher intake of both 
protein and fat. In each case, custom was against a larger consumption. 
Cheese is not eaten freely in this part of the British Isles, dried egg 
is still a new and relatively unappreciated food and milk has been 
considered too expensive to use except in tea. It therefore appears 
that in order to impro\’'e the diet, education, rather than the supply of 
other foodstuffs, is necessary\ 

It is difficult to judge whether the ascorbic acid intakes were 
satisfactory', since no satisfactory standards have been established. 
But the very small amounts eaten, especially in the winter and spring, 
suggest that a more general use of vegetables and the priority orange 
juice is very desirable. 

While the children having all meals at home obtained in most 
cases adequate amounts of the nutrients investigated, the school-dinner 
children had, at home, appreciably lower intakes of protein, fat and 
ascorbic acid. This was due to the fact that the school dinners were 
in nearly every case considered as a substitute for, not as a supplement 
to, a cooked dinner at home. The mean consumptions of rationed 
meat and vegetables by these children were half those of the others, 
and in addition they drank less milk. The school dinners were not 
rich in protein and ascorbic acid, so that it appears probable that the 
children taking them had low intakes of these nutrients. This suggests 
that a meal of the nature of an Oslo breakfast, rich in protein and 
vitamins, would be a more valuable addition to the children’s diets 


than the high calorie meals provided here. 

The chief changes in the foods available for pregnant women 
between 1942 and 1944 were the change in the extraction of flour 
from 70 per cent, to 85 per cent., the introduction of orange juice an 
cod-liver oil in December 1942 and of an extra half-ration of meat 
and half-packet of dried eggs per week in July I943- pint of mi 
daily at a cheap rate had been available since July 1940. The difference 
in the extraction of the flour would, in the women here investigate i 
have made a mean difference in the iron intake of 2-6 mg. daily an 
considerably influenced the number of women getting less than 15 
daily. This change may have been one reason for the alteration m c 
incidence of anaemia. It is tempting to ascribe the reduction 
incidence of anaemia in 1944 to the introduction of extra meat a 
consequent improvement in the protein intake, especially as 
that nearly all women took advantage of this priority and't^ at e^^^ 
with this the protein intake was in many cases low. But the impm 
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ment in the hfemoglobin levels of the women was apparent early in 
pregnancy, before the priorities had been obtained, so they cannot 
have been instrumental. The same applies to the change in ascorbic 
acid intakes. While the fall in the incidence of anaemia cannot, thus, 
be attributed to the introduction of priorities, it is clear from the results 
of this study how valuable the priorities for expectant mothers are. 

The change in the extraction of the flour would have affected the 
children’s diets rather more than the women’s. If the bread had been 
white, the children investigated would have obtained a mean of 3 *0 mg. 
'ess iron a day and a considerable proportion would not have got the 
D-12 mg., which it is suggested that they need. A further change 
'hich had occurred in these two years was that the drinking of school 
lilk had become much more universal. When one-third of a pint is 
iken five days a week it supplies 4'5 g. of protein a day over the 
rhole week. If they had not had this, a number of the children would 
ave had low protein intakes. 

The high intakes of calories, protein and fat by the children suggests 
bat it is not a reliable practice to consider that children of seven to 
welve eat less than adults. Their food consumption would appear in 
aany cases to be equal to that of a moderately active man or woman, 
^et when dietary studies are made by observation of a household’s 
onsumption, the children are generally considered to eat less than 
•n adult. 


Summary 


The diets of 35 pregnant women and 52 school children were studied 
)y the individual method in 1944 and 1945. The diets of many of 
he women were deficient in protein and iron, the former deficiency 
Jeing due to a failure to make use of the rations. The children’s 
liets were satisfactory in the majority of cases, but when school dinners 
'Vere taken these were considered as substitutes for a cooked meal 
It home, and the 15 children taking them had less protein and ascorbic 
icid at home than the others. This lack was probably not made 
jood by the school meals. The changes in the diet of expectant mothers 
^nd school children between 1942 and 1944 are discussed. 


H was carried out with the aid of a grant from the Department of 

eath for Scotland and under the aegis of the Sub-Committee on Nutrition of the 
department. 
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CARBOHYDRATE METABOLISM IN OBESITY 

By ZBIGNIEW GODLOWSKI, M.D. 

Plij-sio-pathology Dcp.irtmcnt of the Polish Medical School and Medical 
Department of the Polish Paderewski Memorial Hospital, Edinburgh 

Obesity is nowadays attributed to overfeeding' and subsequent 
conversion of the caloric surplus into fat. This surplus — according 
to Newburgh and others (Newburgh, 1942) — may arise either from 
the ingestion of excessive food or the reduction of energy output. 
One or other of these factors can be recognised in the majority of 
obese subjects, but occasional eases fail to show either factor, even 
after an exhaustive examination. These subjects are usually unable 
to reduce their wciglit by severe dieting, and an increase of their 
metabolism by artificial means also effects very little reduction, and 
then mostly at the expense of tissues other than fat (Bauer, 1941 ; 1943 1 
Rony, 1940). Obesity, in other words, must sometimes be due to the 
factors other than overfeeding. With a view to determining those 
factors, fifty-one unsclcctcd obese subjects and five normal cases as a 
control were subjected to the following investigations. 


Methods 

(1) Dextrose Toleranee Test (D.T.T .). — This consisted in the administra- 
tion of So gm. of dextrose in 300 c.c. of water, per 70 kg. of body weight, 
i.e. O' 7 gm. of dextrose per kilo, by mouth immediately after tlie taking of a 
fasting blood specimen. 

(2) Dextrose Instilin Tolerauee Test {D.I.T.T .). — This was carried out 
next morning in the same way, witli the additional administration of 10 units 
of normal insulin per 70 kg. of body weight, i.e. 0-15 unit of insulin per kilo, 
intravenously after the taking of the fasting sample of blood. 

Blood sugar was examined from the capillar)’’ blood by the Hagedorn- 
Jensen method. The samples were taken five times in four hours after ingestion 
of dextrose. Patients during this time were seated or in bed. The 
sugar was determined by Nylander reaction before first and after the as 
blood sample. For three days before the tests the patients were kept on la 
animal protein-free diet without e.xcess of carbohydrate or fat in or e 
avoid their influence on the post-absorptive utilisation of dextrose (Himsuo^^^ 
i 933 ‘ 34 ) t93S‘36 j Sweeney, 1927), but in sufficient amount to cover 
energy requirement. 

(3) Observation of hypoglyceemic reactio 7 is during both of the above 

(4) Observation of clinical symptoms of hormotial disturbances. 


Results 

(i) Normal Subjects. — Each of five normal persons 
to the above investigations showed a response of the type 


subjected 
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Cun’e I of Fig. i, in which D.I.T.T. yields figures much lower than 
those of the D.T.T., so that in the course of four hours of the test the 
blood sugar values fluctuate about the initial fasting blood sugar level. 
The lowest and highest values do not exceed 6o mg. and 120 mg. 
per cent, respectively. This type of curve represents normal senstivity 
to insulin. 

Curve I. Curve 2. Curve 3. 

NORMAL SENSITIVE HYPER SENSITIVE HYPO SENSITIVE 



e JQ <Q ISO 4(0 c io «9 410 r«9 x*a o j9 «9 4}0 tee up 


Time in minutes 
^ • Fig. I. 

For the sahe of convenience each of the curves has been constructed to start from 90, 
although they originally showed some variation. 

Normal sensitive refers to case No. i, Table 1. 

Hypersensitive refers to case No. j. Table 2. 

Hyposensitive refers to case No. 1 1, Table 2. 

(2) Obese Subjects. — Fifty-one such cases subjected to the same 
tests yielded information which should be interpreted from the point 
of view (a) sensitivity to insulin ; ( 6 ) duration of obesity ; (c) hypo- 
glycemic symptoms ; (d) hormonal disturbances. 

(fl) Ivsnliit Sensiiivity in D.I.T.T . — All cases irrespective of 
duration of obesity show one of three types of sensitivity : — 

(i) A^orvtal Sensitivity to Insulhi {Fig. i, Curve i). — This type, 
as described under (i), occurred in 34 cases out of 51 or in 
67 per cent. 



jO/coti 




Flo. 3. Obesity lasting less than one year. 
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(ii) Hyperscntivity (/fr.) to histdin (JRig. I, Curve 2).— This type 

was characterised by blood sugar values in D.I.T.T. of 
beyond 60 mg. per cent, and D.T.T, of normal range. It 
was found in 12 cases or 24 per cent. 

(iii) Hyposeiisitivity {Ho^ to Insulin {Fig. I, Curve 3). — This type 

involved blood sugar readings of approximately the same 
value in both D.I.T.T. and D.T.T, and was shown by five 
subjects or 10 per cent. 


TABLE I 

Normal Subjects 



D.T.T. 

Hypogly- 

cremic 

SiTOptoras. 

D.I.T.T. 

Hypojrly- 

cremic 

Symptoms. 

Endocrine 

Symptoms. 

1 

0' 30' 60* xao* 180*340' 
209 283 263 225 73 97 


0' 30' 60*120*280*340* 

92 70 202 8x 77 77 

95 04 69 6s 79 ®9 

0 

none 


too tfiQ 2x8 88 gx xos 

+ 

++ 



93 x6x 165 86 66 95 
03 X 30 xxo 80 So 84 

0 

95 95 9 * 89 85 

0 


■1 

0 

89 89 222 94 88 87 

0 


i 

96 253 236 82 80 88 

+ 

B6 70 77 75 79 Bs 

0 



TABLE II 

Obesity Lasting Less than One Year 


No. 

D.T.T. 

Hjrpo^ly 

csmic 

Symptoms. 

D.LT.T. 


o* 

30* 

60' 

120' 

280* 

240' 


0' 

30' 

60* 

120*1 

r8o* 

240' 

X 

iz8 

X70 

299 

X29 

9 S 

80 

0 

90 

X06 

65 

40 

45 

47 (Hr.) 

2 

xoo 

130 

xsS 

X64 

98 

90 

0 

90 


X 30 

78 

64 

72 (Ho.) 

3 

86 

X66 

X 43 

60 

80 

9 * 

0 

92 

108 

95 

S* 

Bs 

91 (Hr.) 

4 

83 

xas 

xx8 

8a 

63 

83 

+++ 

98 

93 

92 

9 * 

95 

95 

S 

9 * 

105 

1x6 

X27 


S 3 


80 

72 

80 

84 

78 

72 

6 

1x7 

2x7 

2 X 0 

96 

90 

89 j 

0 

xio 

75 

79 

86 

89 

95 

7 

103 

2z6 

xsS 


73 

8a 

+ 

73 

68 

72 

75 

75 

78 

8 

86 

XX 3 

X 02 

84 

78 

9 * 

0 

88 

70 

58 

6z 

67. 

80 (Hr.) 

9 

86 

X40 

xas 

xx8 

200 

87 

0 

93 

94 

90 

97 

90 

90 

XO 

90 

X 23 

104 

8a 

9 * 

3 : 

0 

8z 

ZZ2 

77 

8 a 

79 

85 

XX 

82 

223 

253 

X36 

78 

93 

+ 

88 

93 

X09 

*49 

88 

75 (Ho.) 

za 

8 a 

X36 

X 35 

74 

7S 

77 

o 

83 

79 

xoo 

Ba 

86 

89 


Hypogly. 

camic 

Symptoms, 

1 Endocrine 
Sjmptoms. 

I 

0 

gonadal— 

piiuiiao* 

+ + + 

eonadal— 
thyroid 

+ 

gonadal— 

+ 

epUtpsy 


suprarenal -f- 4- 

0 

thyroid ; 

4* + 

none 

+ + + : 

gonadal — 

+ 

none 

0 


+ 4-4- 
+ 

pituitary— 

gonadal- 

pituitary— 


{b') Duration of Obesity : — 

(i) D.T.T. The results of this test revealed a gradual deteriora- 

tion in carbohydrate tolerance, although the latter still 
remained within normal limits. 

(ii) D.I.T.T. The results of this test were not conspicuously 

influenced by the duration of obesity. 

(iii) Insidin Sensitivity and Duration of Hypersensitive 

and hyposensitive cases are distributed throughout all three 
groups more or less equally, but with the majority in the 
group of normal sensitivity. No relationship, therefore, 
exists between sensitivity to insulin and duration of obesity. 
VOL. Lin. NO. 10 „ _ 
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(c) HypoglyccEtnic sympto7ns did not always correspond with the 
blood sugar values. Low glycaemia without hypoglycemic symptoms 

TABLE III ‘ 

Obesity Lasting Less than Two Years 


Hypo^ly- 
I ccmic 
I Sjuaptoms. 


HypojjI>- Endocrine 

SyS^oms. Symptoms. 


o' 30' 60' lao' 180' 240' 
X 89 140 xx8 84 72 80 

2 88 X2S 116 67 77 82 

3 X02 X16 xos 95 93 10* 

4 zoo 167 157 134 96 8x 

5 94 120 ZOO 97 88 94 

6 92 Z28 zoo 77 80 80 

7 77 Z26 Z08 106 67 75 

' 8 82 Z40 X27 1x7 7S 82 


o' 30' 60' X2o'x8o' 240' 

90 154 102 92 72 64 (Ho.) 

79 77 66 65 79 8x 

98 96 53 80 92 97 (Hr.) 

94 92 91 86 89 96 

90 56 69 8z 91 98 (Hr.) 

84 48 66 66 78 78 (Hr.) 

86 9Z 82 83 85 86 

78 66 61 70 75 82 


gonadal + + 
suprarcnal+ + 

gonadal 

none 
thyroid + 
gonadal- 
gonadal— 
gonadal- 
suprarenal 4-4- 
none 


I 


TABLE IV 

Obesity Lasting More than Two Years 


D.T.T, 

1 

H>*pogly- 

caemic 

D.I.T.T. 

Hypoijly- 

cmmic 

Endocrine 

S>’mptoms. 


Symptoms. 


Symptoms. 

i 


f 2 zz6 132 
8 Z43 X40 
8a X35 148 
98 204 160 
90 127 164 

ZO7 2ZX 2x5 

77 X02 ixo 
86 158 X33 
87 xx8 xos 
93 ”5 X05 
75 X28 XX3 
80 X46 136 
86 z6x X5X 
86 X3S 176 
90 x8o X49 
74 X2X 102 
Z09 Z56 X67 


XI9 X27 106 
XXI 95 65 

48 52 50 

85 83 78 
194 75 6 s 
143 73 73 

86 76 74 
102 63 76 

87 87 96 
xos 90 87 

68 73 73 
82 71 67 
120 73 79 
Z08 8z 83 
93 86 91 
84 74 74 
*43 *04 93 


IXO XX7 (Ho.) 
82 68 (Ho.) 
72 65 
<5 (Hr.) 

8: 7 S 
85 04 
; 91 89 

74 89 

67 BsCHr.J 

87 87 (Hr.) 

' 73 80 

> 68 68 (Hr.) 
i 8i 8s 
: 76 83 
' 9= 95 

■ (Hr.) 

1 98 too 


97 X30 X22 xoo ^ 89 96 

9X XS4 149 X09 77 84 

93 *59 *58 93 93 9* 

zoo 127 145 xz6 79 89 

91 X45 zxt 86 86 8z 

xos Z50 154 1x4 98 X09 

84 Z31 123 89 70 70 

9X X22 X29 85 8s 86 

9X X34 143 88 74 91 

89 X38 X20 Z20 86 98 

xoo 127 X29 88 9Z zoo 

Z05 X27 X72 Z40 86 95 

84 X45 Z29 ZZ4 84 82 

95 X58 Z6X ZX2 82 89 


Z04 95 95 78 98 loo 

95 91 107 9x 94 96 

9X 82 63 69 88 89 

Z02 102 1x8 99 99 zoo 

98 86 8x 8z 8z 86 

96 74 77 82 82 84 

102 79 105 69 89 82 

87 9* 85 74 7x 70 

95 88 XX4 84 86 79 


89 81 79 60 
86 93 104 89 
84 88 96 89 
X02 86 86 74 

84 74 84 8x 

96' 93 9* 8z 


76 89 (Hr.) 
8z 89 
89 95 
88 89 


pituitary— — — 
lh>Toid — — 
gonadal- 
gonadal——— 
thyroid + + 
gonadal — — — 
none 

gonadal — — 
pruritus 
none 

thjToid 

gonadal+ 

gonadal 

gonadal + + 

gonadal 

gonadal + ri- 
suprarenalri* 
suprarmal4- 

thjToid-f 

gonadal 

j gonadal 

none 


gonadal— 
gonadal + + 
th>Toid4- 
none 

thyroid + 
thyroid— 
gonadal— 
tKyroid+ + 
gonadal— ' 
thyroid— 


D.T.T.i Dextrose Tolerance Test. D.I.T.T.X Dextrose Insulin Tolerance Test. 

Endutrint 5ym//emr.— Thyroid + : B.M.R. more than 15 per cent. 

thyroid— : B.M.R. less than 15 percentl 

pituitary : thirst, striadon. dystrophia adip.-gen., etc. 

gonadsd- : menstrual disorder, genital organ hypertrophy, hypersexalism. 

gonads— : hypo-amenorrhoea, sterility, impotency. 

suprarenal+ : hypertrichosis, hyperpigmentation, etc. 

occurred in cases No. i, Table II and No. 4, Table IV. Such symptoms, 
on the other hand, were pronounced in association with normal or 
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even abnormally high blood sugar values as in cases No. 4, 5, n of 
Table II and No.’ 6, 7, 12, 15, 19 of Table IV. These results indicate 
that symptoms suggesting hypoglycaimia must sometimes be due to 
factors other than low blood sugar. 

(<f) Hormonal disturbances were identified as (i) gonadal m females 
from the occurrence of dysmenorrhoea, amenorrhosa, miscarriages, 
sterility, etc., and in males of various sexual dysfunctions ; (2) adrenal 
from hypertrichosis and pigmentations ; (3) pituitary from striation 
of the skin, thirst, etc. ; and (4) thyroid from marked variation in 
oxygen consumption, change in pulse rate, etc. All these results are 
marked in the last column of the tables. 

Discussion 

Hypersensitivity to insulin was noted in 24 per cent, of the present 
scries of obese subjects, and these were scattered more or less equally 
throughout all three groups. It occurred, moreover, in association 
with excessive carbohydrate consumption. This change in insulin 
sensitivity is understandable in view of the relation between increased 
carbohydrate tolerance and hypersensitivity to insulin after a carbohy- 
drate-rich diet (Himsworth, 1933-34/7, 1933-34^. 1935-36/7, 1935-36^1 
1939; Ogilvie, 1933, 1935). The other fact connected with e.xcessive 
carbohydrate consumption in obesity (Ogilvie, 1933, 193S) is gradual 
deterioration of carbohydrate tolerance from originally elevated to 
subnormal values ; it also refers to the sensitivity to insulin. 

Hyposensitivity to insulin as observed in five cases also occurred, 
more or less equally, in all three groups irrespective of duration of the 
obesity. All of them, on the other hand, showed conspicuous symptoms 
of disturbed, glandular function, and these abnormal mechanisms 
might readily explain the observed hyposensitivity to insulin. This 
hyposensitivity in obesity consequently might, at least, be due to one 
of two factors : (i) hormonal disturbance inhibiting insulin action, or 
(2) exhaustion of the primarj’’ h)'persensitivity to insulin. 

As already stated, fat accumulation has no obvious relation to any 
change in sensitivity to insulin. But a high carboh 3 'drate diet may, 
on the one hand, produce a hypersensitivity which ultimately pro- 
gresses to hyposensitivity or, on the other hand, produces primarily 
a disturbance in the lower phases of glucose catabolism. Insulin 
presumably acts in the initial stages of glucose breakdown (Mathews, 
1939), and the conversion of carbohydrate into fat most probaby 
begins in relation to pyruvic acid and acetaldehyde which occur at a 
relatively low level of glucose oxidation (Smedley-Maclean, I943'^)' 
Obesity associated with overfeeding may, therefore, involve two 
independent disturbances leading respectively to changes in insu m 
anti-insulin balance and to interference with complete glucose com 
bustion. The first disturbance having been dealt with in anot 
paper (Newburgh, 1942), the present discussion is lirnited to the secon 

abnormality only. 
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The etiological factor leading to an upset in complete glucose 
catabolism may be either (i) overfeeding, (2) alteration in hormonal 
and cerebral functions, or (3) damage to the enzymatic system par- 
ticipating in glucose breakdown. 

(1) Overfeeding with carbohydrate, protein and fat entails an 
amount of material which cannot be thoroughly oxidised and which 
exceeds the energy requirements of the individual. One part of the 
material is consequently oxidised in the usual way to COo and water, 
and the other part must be converted into some substance requiring 
no oxidation so as not to overflow the tissues with the intermediate 
products of glucose metabolism. Such a substance might be fat. 
This suggestion is supported by the normal or even unusually high 
oxygen consumption of some obese subjects (Rony, 1940 ; Newburgh, 
194a). In these circumstances oxidation progresses normally or even 
excessively and the remaining surplus only is converted into fat. , 

(2) In the case of hormonal or cerebral lesions the amount of 
material brought to the level of oxidation might not be over-abundant, 
but inefficient hormonal or nervous impulses cause inadequate stimulus 
for enzymatic oxidation and the production, therefore, of a substance 
needing no oxidation, that is, fat. 

(3) In the case of damage to enzymatic oxidation (Godlowski) 
material brought to the stage of oxidation need not be excessive, 
but the toxic agents act directly on the enzymes themselves and inhibit 
aerobic breakdown. Naturally the last two possibilities might be 
complicated by overfeeding and vice versa. 

Hypoglyctemic symptoms did not always correspond with low 
glycasmia. On the contrary, they sometimes occurred rvhen the 
glycsmia reached hyperglycasmic values. They must, therefore, have 
been produced not by glyc^mia itself but by the anti-insulin factors 
brought into the action by the injected insulin in the D.l.T.T. or 
produced by the patient in D.T.T. 

Summary 

(r) Fifty-one unselected obese subjects showed three different 
varieties of sensitivity to insulin in D.I.T.T.— normal, hypersensitivity 
and hyposensitivity. 

(2) There is no relation between alteration in sensitivity to insulin 
and the duration of obesity. 

(3) Abnormal accumulation of fat sometimes coincides with 
alteration in sensitivity to insulin, but there is no causal connection 
between these two pathological processes. 

(4) Excessive accumulation of fat is due to the disproportion 
between the quantity of material brought to the level of oxidation 
and the capacity of the oxidations system itself and this might be due 
to (i) overfeeding. (2) hormonal and cerebral lesions, (3) damage of 
enz>Tnatic system or (4) all of these factors complicating each other. 
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(5) D.T.T. deteriorates ^re duTnoVonly to the low blood 

suginSS ^rmllJ^toTc anti-insulin factors brought mto acuon 

by insuiin itself. Doctor Kobonson Ogilrie, PaM-E' 

T this place I wish to express my ^ T. Mann, Molteno Institute 

Be :nr ’ or ...e an. help in tbU no*. 

of the University of Lamonut 
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: PULMONARY MYCOSIS 

By T. GOW BROWN, M.D.. M.R.C.P.E., F.R.F.P.S.G., D.P.H. 

Mycotic disease of the lungs has aroused considerable interest in 
the United States of America, and a recent paper by Goldstein and 
MacDonald (1944) gives a comprehensive review of the literature 
from Wernicke’s (1892) original description of coccidioidomycosis in 
the Argentine up to the present. 

The sjnnptomatic similarity of pulmonary mycosis and pulmonary 
tuberculosis is stressed and points in the diagnosis are reviewed ; 
however, the parallelism between those conditions is so close 
that laboratory'’ aids appear to be essential to arrive at a definite 
differentiation. 

In endemic areas pulmonary mycosis has a high morbidity and a 
low mortality rate, yet infection is believed to take place, not from 
case to case, but by the inhalation of chalmydospores present in dust 
and sand. 

During the past few years in this country an increase in the intensity 
of the anti-tuberculosis campaign has brought the number of persons 
under survey as probable patients beyond the bounds of reason, and 
the possibility of a pulmonary infection other than tuberculosis is apt 
to be overlooked. 

Observations I have made throughout the past few years seem to 
indicate that mycotic disease of the lung may be more common than is 
thought, and that, until a critical evaluation of this apparently less 
serious clinical condition is made, erroneous 'diagnoses must upset the 
entire national economy. 

Of the similarity of the clinical manifestations of mycotic infection 
and tuberculous disease there can be no doubt, as specimens have 
been submitted for examination for B. tuberculosis by every manner 
of physician from phthisiologist to general practitioner and have 
proved to be of a mycotic nature on investigation. 

Many patients have been admitted to sanatoria or have attended 
tuberculosis dispensaries on clinical or radiological grounds and, 
while a few have had, co-existent tuberculosis, the majority have not 
had the tuberculous nature of their disease established by any of the 
recognised laboratory methods. 

Fortunately, many of the difficulties that assail the clinician in 
differential diagnosis do not present themselves to the laboratory 
worker and a little experience makes it a comparatively simple matter 
to select the mycotic sputum. 

For some time I had observed sputa that looked like watered 
milk so I proceeded to investigate those specimens to discover the 
583 
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nature of the infection and to establish data which would make its 
recognition as easy as possible. As the sputum from the same patient 
varies little in character over periods of months, it was necessary to 
define the nature of its essential features. 

An occasional specimen may be of a mixed character, due to 
co-existent micro-organismal infection, but generally the sputum is 
fluid and of a greyish-white colour. On standing, a dead-white 
flocculent deposit separates rapidly from a slightly opalescent super- 
natant fluid. The important constituent is the white flocculent particle. 

Microscopic examination reveals this deposit to be composed of 
epithelial cells and macrophages with either very few or an entire 
absence of polymorphonuclear and lymphocytic cells. There is often 
a mixed bacterial flora of no significance. Spores of varjdng sizes, 
usually oval and with a doubly refractive appearance, may be demon- 
strated, but this is not a constant finding. 

This typical appearance of the sputum is unlike any reactive result 
of the usual bacterial infections, and the underlying process would 
appear to be proliferative rather than inflammatory. Although no 
post-mortem material has been available, the reaction seems to approxi- 
mate more closely to that occurring in epidermophytosis, and it is 
quite understandable that a corresponding denuding of the epithelial 
surface may take place giving rise to cavitation. 

Culture on Sabouraud’s medium invariably gives a growth that 
is typical. Colonics appear in two to three days and, when fully grown, 
arc 4-6 mm. in diameter. The colony is moist, smooth and paste-like, 
of a dead-white colour, although older colonics become dry, wrinkled 
and brownish. 

The classification of pathogenic fungi is most unsatisfactory, but 
this infection would appear to be due to Candida albicans. 

Between March 1944 and March 1945 specimens of sputum of 
characteristic appearance were examined from 467 persons. From 
all, Candida albicans was isolated, many on repeated examination 
over periods extending up to nine rponths, and on no occasion ^\as 
there failure to isolate the mycctc on subsequent examination. 

All specimens were submitted to cultural and biological examination 
for tubercle bacilli if microscopic examination did not reveal t e 
presence of this organism and, of the total, those from $9 Persons 
proved to be of tuberculous as well as mycotic origin. 

Every patient had a clinical history compatible with pulmonao 
tuberculosis and a selection may give some indication of the ex en 
to which mycotic disease may simulate the more serious infection. 

(i) Mrs G. was diagnosed in 1939 as advanced pulmonary 
with cavitation. An eminent phthisiologist pronounced the outlook ^ 
and advised sanatorium treatment and artificial pneumothorax. ^ jjyon 
advice was not accepted and six years later the patient’s genera 
was not depressed in any way. As she had a persistently negafive 
she was allowed home and has been quite fit to carry on norma 0 
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duties throughout the war years. Her sputum had the characteristic appear- 
ance of mycosis and Candida albicans was isolated repeatedly. 

(2) . R. B. (iS) was turned do^\’n by a Medical Board and referred to his 
home Local Audiority as puhnonarj' tuberculosis. His sputum was per- 
sistently negative for B. tuberculosis but was copious and of the typical 
mycosis tj*pe ; Candida albicans was isolated on repeated examination over 
a period of eight months. 

(3) . C. C. (42) had had a hemoptysis and was attending a tuberculosis 
dispensar)^ Her sputum was persistently negative for B tuberculosis but 
had the characteristic appearance of mycosis ; Candida albicans was isolated 
on repeated examination over several montlis. 

(4) . A. A. (21), a member of W.R.N.S., had a pulmonary complaint 
diagnosed as basal pneumonia. This did not respond to treatment but left 
persistent dullness and cough. The sputum was typical of a pure mycotic 
infection ; Candida albicans was isolated. 

(5) . J. McC. (s), a small boy, had a persistent cough with sputum and a 
complaint of chestiness. The sputum had the characteristic mycotic appearance 
and Candida albicans was isolated. 

(6) . W. S. had a historj- of febrile attacks for nine months with recurring 
“ colds ” and cough. His sputum had the characteristic appearance of 
mycosis ; Candida albicans was isolated. 

(7) . Mrs M. G. was diagnosed as suffering from pneumonia which did not 
respond satisfactorily to penicillin. Her sputum was characteristic of mycosis 
and Candida albicans was isolated. 

(8) . J. L. was admitted to hospital suffering from pneumonia and, while 
tlie clinician was satisfied that the classical signs were present and that radio- 
logical examination showed extensive consolidation, the patient’s general 
condition was not consistent as he felt and looked “ perfectly well.” The 
sputum was typically mycotic and Candida albicans was isolated repeatedly. 

A further interesting analogy with pulmonary tuberculosis is that 
several members of a family have suffered from this infection. 

A mother, son and daughter were under observation at the same 
time for tuberculosis ; all had negative sputa for B. tuberculosis, but 
all were typical mycosis. Candida albicans was isolated repeatedly 
from each patient. 

Two sisters were in a sanatorium without confirmatory bacterio- 
logical evidence of tuberculosis, 'while their brother at home was under 
observation. All three had typical mycotic sputa from which Candida 
albicans was isolated repeatedly and all attempts to prove a tuberculous 
basis for their illnesses proved sterile. 

From these few examples it is evident that clinical diagnostic 
difficulties make the differentiation of mycosis and tuberculosis a 
matter of extreme finesse unless a clear recognition of the probable 
prevalence of the former condition is admitted and careful scrutiny of 
the sputum in all pulmonary complaints is carried out. 

The infection may not be confined to the lung for I have isolated 
Candida albicans from several refractory vaginal discharges that 
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' presented a similar cellular appearance to the characteristic sputum 
and from a specimen of cerebro-spinal fluid. In the last instance I 
imagined the appearance of Candida albicans, which was subsequently 
isolated on culture, to be a contamination, but, in the light of further 
consideration, am convinced that this was a true infection. 

It will be seen that mycotic disease should be considered in the 
differential diagnosis of any pulmonary complaint and particularly 
in patients suspected of having pulmonary tuberculosis with a per- 
sistently negative sputum. 

The character of the sputum should be noted carefully as the 
naked-eye appearance of the white flecks that are always present in 
mycosis is typical and can be recognised easily even in a mixed infection. 

The demonstration of spores in smears is too inconstant to be 
reliable but the isolation of Candida albicans on Sabouraud’s medium 

V' 

is simple and certain. 

Further investigation is necessary and, in view of the comparatively 
mild nature of the general effects of mycotic disease, most important 
if the patient is not to be labelled pulmonary tuberculosis through the 
non-recognition of the probable nature of his infection. 
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Prevention, First Aid and Emergencies. By Lvla M. Olson, R.N. Pp. xii+S9i> 

with 190 illustrations. London: L. B. Saunders Company Ltd, I 946 - Price 

15s. net. 

The publication of this book is the result of a course of lectures and demonstrations 
given to student nurses on all phases of emergency nursing. The subject is presented 
in a dear and concise form and there are many useful illustrations. The book will 
be of value to nurses and also to boys and girls in Scout and Guide organisations, 
as well as to policemen and industrial workers. It contains simple facts and informa- 
tion rvith which everyone should be familiar in order to give quick and efficient 
service whenever it is required. 

Analecta Psychiatrica. By J. R. Whitwell, M.B. Pp. xvi-f 160. London: H. K. 

Lewis & Co. Ltd. 1946. Price i6s. net. 

Dr Whitwell, Librarian of the Royal Medico-Psychological Association, has for 
many years been interested in collecting references to psychological subjects in the 
literature from Hippocrates and Plato to the present day. Some of the more inter- 
esting passages he has brought together in the present volume. The choice of material 
is excellent and covers many aspects of the subject. This unusual book should be 
of interest not only to the psychiatrist but to any medical man who wishes for a time 
to get away from the humdrum of daily routine. 

Occupational Therapy for the Limbless. By PHYLLIS Lyttleton, C.S.P., M.A.O.T. 

Pp. viii-l-40, with 12 illustrations. London : H. K. Lewis & Co. Ltd. 1946. 

Price 3s. net. 

The abnormal outlook of a limbless person is apt' to cause the development of 
some mental kink if nothing is done to correct it. The author in her wide experience 
has found that occupational therapy can redeem the situation and give the limbless 
■victim a new opportunity in the life which he must build anew. She deals very wisely 
with the psychological approach to such patients and describes in detail the kinds 
of work that may be undertaken in different cases. Though limited in its appeal, 
this booklet should serve a very useful purpose. 

A 7 tcient Anodynes. Primitive anaesthesia and allied conditions. By E. S. Ellis, 

M.R.C.S., F.R.A.I. Pp. 187. London : William Heinemann. 1946. Price21s.net. 

This book must represent an enormous amount of study of ancient and relatively 
modem literature. The author modestly suggests that it will not have much to 
interest the medical profession since it does not confine itself to surgical anaesthesia, 
j but deals with the subject in a far -wider sense. 

The story starts from the earliest times when conditions were much as they still 
are amongst the primitive peoples and it is traced right down to the introduction 
of ether and chloroform. One of the most amazing things about anaesthesia is the 
enormous length of time during which man had it practically within his grasp and 
yet^ failed to seize it ; and even when a few far-seeing medical men had appreciated 
it, it was laughed at and treated with disbelief by their professional brethren. 

An anaesthetic is, after all, only a sort of tamed inebriant, and a soporific is not 
far removed from either, hence it is necessary to consider all three in tracing the 
development of anaesthetics. 

The book is well documented and excellently written. Dr Ellis is to be 
congratulated on his valuable contribution to the history of medicine. 
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The A 7 ia{o»iy of ihe Bronchial Tree. By R. C. BROCK, M.S., F.R.C.S. Pp. vi+96, 
with 142 figures. London: Oxford University Press. 1946. Price42s.net. 

This monograph has been written by a surgeon specially interested in chest 
surgery. It is based on a series of articles which have appeared in the Guy's Hospital 
Reports. The author has studied a vast amount of material in many ways and is 
in a position to give authoritative information. His book is very fully illustrated 
by diagrams, photographs and radiograms, and the number of illustrations is really 
much greater than would appear for many of the so-called figures consist of two or 
more separate pictures. 

Tlie importance of a sound knowledge of the correct anatomy of the bronchial 
tree is much greater than is generally believed and the author has done a valuable 
■piece of work in correcting misleading statements which have appeared in standard 
text-books. This outstanding work will be universally recognised as an important 
contribution to medical knowledge. 


Food and Nutrition. By E. W. H. Cruickshan'k, m.d., d.sc., ph.d., m.r.c.p. 
Pp. viiri-326, with 41 figures. Edinburgh: E. & S. Livingstone. 1946. Price 
i6s. net. 

The war has emphasised with harshness and urgency what political reform has 
envisaged for many years, the need of a greater production and better distribution 
of food in the interests of the nutritional status of the people, and hope of peace 
demands that this principle be not lost sight of in the international sphere. 

Professor Cniickshank devotes his first four chapters to the history of the subject ; 
then he reviews the physiological requirements of the body for the principal foodstuffs. 
Later chapters deal with special problems. 

This brief sur\’ey of present knowledge of nutritional physiology’ has been written 
for the medical profession and for those of the general public w’ho are interested in 
the subject and to these it should appeal. 


Sanitary Science N'otes. By H. Hill and E. DodSWORTH. Pp. I 3 S- London: 

H. K. Lewis & Co. Ltd. 1946. Price 6s. net. 

This small book covers the wide field of sanitary science in the briefest possible 
manner. It is an aid-to-memory for the sanitary student and others, and has most of 
the virtues and defects of the companion volume, Food Inspection Notes. It has the 
merit that it can be carried in the pocket and gives useful formulm and definitions , 
in other sections over-simplification may cause misunderstanding, so that in laboratory 
or office it would be better to refer directly to a larger text-book. The weakest section 
is that on infectious diseases in which there are a number of errors. The book wi 
save the student the trouble of making notes and synopses himself. \Vhether that is a 
good thing is another matter. 


The Sulphonaniides in Theory and Practice. By J. STEWART LAWRENCE, M.- 
(EDIN.), M.R.C.P. Pp. vii-(-i2S, with II tables. London: H. K. Lems S o- 
Ltd. 1946. Price 9s. 

This book gives a concise review of the present state of our knowledge 
sulphonamides. First, the mode of action and the relative potency of t e 
drugs are considered. Then the pharmacology of the sulphonamides is esc^^ 
as a knowledge of their absorption, excretion and distribution in the bo y ^ 
essential for their most effective use in different diseases. Chapters are ^ 

the organisms susceptible to the sulphonamides, to their use in gf 

and to regional affections. The possible toxic effects and the common 
sulphonamide therapy are fully described. Finally there is a full list 0 
This small book can be thoroughly recommended as a practical guide 
the best results from sulphonamide therapy in any branch of medicine or s 
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Obstetrical and Gynecological Survey. Volume I, Number i, 1946. Edited by 

N. J. Eastman and E. Novak. Pp. 158. Baltimore ; Williams & Wilkins. 

, Agents, Messrs Bailliere, Tindall & Cox. Annual subscription 12s. 6d. 

This new journal is to appear six times a year. It is proposed to ofTcr the 
practitioner abstracts of all world literature in obstetrics and gynrecology sufficiently 
full to give the average reader all the required information without the necessity of 
going back to the original papers. In addition it is proposed to publish compre- 
hensive reviews of subjects of current interest by .authors who are specially qualified 
to write on them. 

The present issue contains one such review on Di.abctcs Mcllitus and Pregnancy. 
The abstracts have been grouped under sectional headings ''which bring together 
kindred subjects. An interesting feature is that many'of the .abstracts are followed 
by editorial comment designed to evaluate the abstracted papers in the light of 
accepted opinion and practice. 

The new journal is well produced and should serve a very useful purpose. 

I 

Some Minor Ailments of Childhood. By Beryl TwYMAN, M.B. Pp. 32. Edinburgh; 

E. & S. Livingstone Ltd. 1946. Price pd. 

The author has noted amongst mothers a widespread restlessness, discontent 
with home life and lack of happiness, and she makes the plea that women should 
endeavour to provide more and better home life for children. The book gives hints to 
mothers in coping with the minor troubles of childhood. It deals with care of the 
sick child, frequent colds, poor appetite, bed wetting, naughtiness and similar 
problems, and should be of the greatest help to the harassed housewife. 

Medical Aspects of Growing Old. By A. T. Todd, M.b., m.r.c.p. Pp. 164, with 
13 figures. Bristol : John Wright & Sons Ltd. 1946. Price 15s. 

Recent statistics show that the proportion of older people in the population is 
steadily increasing and is likely to continue to do so. The elderly patient certainly 
presents many special problems with which the practitioner should be familiar. 
These the author discusses in simple and .as far as possible non-technical language, 
so that the information may be directly available to the layman. The book is full 
of useful information and should also be of the greatest help to the practitioner of 
medicine. 


Homo Sapiens and the Peace Problem. By G. H. Monrad-Krohn, M.d., f.r.C.P. 
Pp. London : H. K. Lewis & Co. 1946. Price 2s. 6d. 

The author discusses herd instinct and mass psychology and shows how readily 
a crow o people may lose their individuality and be swayed by noisy leaders. He 
suggests t at it is necessary for mankind at large to become aware of the dangers 
o mass ment ity and to learn that we all carry inborn tendencies or instincts which 
. m er given circumstances^ may urge us into unintelligent and unworthy reactions, 
e recommen s t e rewriting of history — describing wars for what they are — collec- 
i\e mu s author s purpose, is not the ambitious one of pointing to an open 

roa 0 e em peace, ut rather to attempt to attract attention to the problem. 

L an^iie InfeMeuse. By G. Hemmeler. pp. -vvith no illustrations. Bale : 
Schwabe & Co. 1946. 


r ^ this short account of anaemia in infections, the author first gives, in tabular 
’. , lemog 0 ms, red cell counts, and sedimentation rates at various stages of 

cases are then considered in more detail, differential 

relatinncVi'”*! uded. The changes in the level of the serum iron, and thejr 

relationship to the anmmia are then considered. 

vould have been more complete had hsematocrit readings been 
heln-; tn fill erminologj’ differs from that in common use here, but this record 

a nee or an account of the pathogenesis of anremia in infection. 
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A Practical Handbook of Midwifery and Gynecology. By W. F. T. Haultaik and 
Clifford Kennedy. Third Edition. Pp. x+388, with 47 illustrations.- 
Edinburgh : E. & S. Livingstone. 1946. Price 20s. 

This edition retains the esscnti.il characteristics of its predecessors. For its size, 
by means of enumeration and tabulation, it summarises an amazing amount of 
up-to-date theoretical and practical information. Alteration has been made in the 
arrangement of some obstetrical chapters to bring together normal and then abnormal 
parturition. New chapters have been added, one on the infant written by aparfiatri- 
cian, one on the therapeutic use of hormones in obstetrics and gynmcology and one 
on sexual disorders. ‘ 

Two criticisms are offered. The chapter on puerperal sepsis lacks a comprehensive 
definition to unify the rctiology and variety of lesions resulting from post-partum 
and post-abortion organismal invasion of the genital tract. Again the useful summary, 
of contraceptive techniques should be given as a separate chapter. These observations 
in no way alter the opinion that this edition will be found a most helpful synopsis 
for students. Practitioners, especially those resuming civilian practice, will also 
find here a short and verj' practical modem summary of the subjects. 


A Complete Outline of Fractures, including Fractures of the Skull. By J. GRANT 
BONNIN. Second Edition. Pp. xiv -1-658, with 71 1 illustrations. London; 
William Heinemann (Medical Books Ltd.) 1946. Price 30s. net. 

The second edition of Mr Bonnin’s Outline of Fractures is a notable advance 
on its forerunner. 

Written primarily for students, it succeeds admirably in providing an up-to-date, 
well-balanced and reasonably concise account of fractures which will have a much 
wider appeal than its author anticipated. 

The book has a distinct academic flavour, yet it remains essentially practical , 
and the methods of treatment advocated conform to accepted British practice. ^ The 
illustrations arc numerous and illuminating, apart from those in the Appendix ^ 
Operative Exposure of the Long Bones, which arc well below the general standard 
and should be replaced or deleted. 

The book is well produced and a credit to author and publisher alike. It shou , 
for many a day, be the junior classic in this important and difficult subject. 

The Early Diagnosis of the Acute Abdomen. By ZACHARY COPE, B.A., M.D., 
M.S. (LOND.), F.R.C.S. (eng.). Ninth Edition. Pp. 262, with 38 illustrations. 
London : Oxford University Press. 1946. Price 12s. 6d. 

This new edition contains a few minor alterations and additions chiefly in the 
chapters on acute intestinal obstruction and on acute abdominal emergencies 
pregnancy and the puerperium. Two new radiograms have been included. 

This very readable little book should continue to be of real help to all t ose 
have to diagnose abdominal emergencies. 

Regional Analgesia. By H. W. L. Molesworth. Second Edition. 
with 42 illustrations. London: H. K. Lewis & Co. Ltd. 1946- snee 

This little book is a record of its author’s personal expmences in the^P^^^^j^ 
of local anresthesia. It makes no claim to be comprehensive ; it is, m ’ 
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short and terse, yet it is a mine of information of the greatest interest and importance 
to surgeons vfho favour regional rather than general ana^thesia. ... 

The format of the slender volume is pleasing ; a few of the diagrams might have 
been drawn with more regard for anatomical exactitude, but for the most part they 
are useful and helpful. 

We can confidently recommend the book as a sound, reliable and practical guide 
to local anesthetic practice and procedure. 

Practical Anesthetics. By J. Ross Mackenzie, m.d., d.a. Second Edition. 

Pp. X+172, with 71 illustrations. London: Bailliere, Tindall & Cox. 1946. 

Price los. 6d. 

In this edition, Dr Mackenzie has added much new detail and yet contrived 
to restrict the size to pocket dimensions. A typographical error, which has passed 
into this edition (p. 10 et seq.) from the first, must be mentioned, viz. Bromcthyl for 
Bromethol. Bromethyl is a synonym for ethyl bromide which is not what the author 
is describing. Chapter IX is entitled Endotracheal Anmsthesia, but half of it is 
concerned \vith Trichlorethylene, which would have found a more appropriate place 
in Chapters IV and V on Inhalation Agents. As a primer for students and occasional 
ansesthetists this excellent little book can be confidently recommended. 

The Science of Dental Materials. By Eugene W. Skinner, PH.d, Third Edition, 
Revised. Pp. 410, fully illustrated. Philadelphia and London ; W. B. Saunders 
Company, 1946. Price 24s, net. 

It is not surprising that this book has reached its third edition. The revision of a 
text-book during a period of world war is a difficult undertaking, especially as funda- 
mental researches are likely to be neglected and any available time is directed towards 
the invention of substitutes for scarce materials. Consequently some of the chapters 
in the present edition have not been revised from the second edition as no notable 
contributions have been made since 1940 to these particular subjects. Considerable 
progress has, however, been made in the knowledge and use of acrylic resins for 
dental restorations and the chapters dealing with this subject have been entirely 
rewritten. The book should prove to be of real value in the important branch of 
dental practice with which it is concerned. 

An Introduction to Human Anatomy. By CLYDE MARSHALL. Third Edition, 
revised by Edgar L. Lazier, ph.D. Pp. xi-f-418, with 303 illustrations. 
London and Philadelphia : W. B. Saunders Co. Ltd. 1946. Price 12s. 6d. net. 

This is an excellent short text-book of anatomy and Dr Lazier is to be congratu- 
lated on the alterations that he has made in this edition. Although too brief and simple 
to be adequate for medical students it should prove a reliable guide to practitioners 
who are required to conduct courses on elementary anatomy. Perhaps the two out- 
standing features of the work are the large number of useful illustratibns, many of 
which are taken from standard anatomical text-books, and the footnotes that give 
the derivation and meaning of anatomical terms. 

Electrocardiography in Practice. By A. Graybiel, m.d., and PAUL D. White, 
M.D. Second Edition. Pp. ix -1-458, with 323 illustrations. London ; W. B. 
Saunders Co. Ltd. 1946. Price 35s. net. 

During the last twenty years the scope of electrocardiographic diagnosis has 
greatly broadened as a corollary to advances in knowledge in this specialised branch 
of Medicine. Initially of value in recording and elucidating the mechanism of the 
arrhj'thmi^ the dectrocardiograph is now largely employed in the diagnosis of 
myocardial disease. In modem practice the use of chest leads has added greatly 
to precision, but at the cost of increasing complexity ; the multiplicity of leads now 
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employed is a source of confusion to many. Of recent years new terms have crept 
into current use and new techniques are employed in the diagnosis of certain cases. 
There is great need therefore for an authoritative text-book on the subject, such 
as that now under review. ’ 

This book covers a wide field in a most satisfactory manner. There are initial 
cliapters on physiology and technique and on variations in the normal, which lead 
on to sections on the arrhythmias and myocardial disease. The last is headed 
“ Etiologic Type's and Patterns ’’ and covers not only the common forms of heart 
disease, but a wide variety of other conditions— avitaminoses, endocrine disorders, 
drug actions, etc. A valuable note on artefacts is included. Approximately one- 
third of the book is devoted to electrocardiograms “ for practice in interpretation,” 
arranged haphazard and accompanied by full diagnoses and comments in the text. 

The standard of production is very high. The reproductions are admirably 
clear and reproduced in full size. The book is so arranged that a page of cardiograms 
faces the text describing the changes recorded, with a full clinical description of each 
case figured. It is emphasised by the authors that electrocardiography cannot be 
divorced from clinical study of the patient. 

The book is strongly recommended to all interested in this branch of Medicine. 

Theory and Practice of N'ursing. By M. A. GULLAN, S.R.N. Fifth Edition. Pp. 

xii-h236. London : H. K. Lewis & Co. Ltd. 1946. Price 12s. 6d. net. 

This standard text-book first appeared as long ago as 1920, a record which speaks 
to its usefulness and popularity. The present edition has been thoroughly revised 
to bring it up-to-date but the original plan of presentation remains unchanged. 

The book is one which can be read and re-read with profit many times during 
the nurse’s training and it should serv’e as a useful book of reference when information 
is required. 

Eleciro-thcrapy and Light Therapy. By R. KoVACS, M.D. Fifth Edition. Pp. 

694, with 352 figures in the text. London : Henry Kimpton. 1946. 

42s. net. 

This work, originally limited to a description of electro-therapy and light therapy 
has now been expanded to include hydrotherapy, hypothermy, massage, exercise 
and the many kinds of treatment which go to make up physical medicine. 

The first part of the book is devoted to a description of the various techniques 
and their uses, while the later sections discuss the method available for different 
individual disorders. Full details are given and the book is copiously illustrated. 
The steadily increasing interest in physical medicine should create a demand for t is 
authoritative work. 


Elementary Bacteriology. By JOSEPH E. Greaves and Ethelvn 0 . Greaves. 
Fifth Edition. Pp. xvii-l-613, with 169 illustrations. London: W. B. Saun ers 
Co. Ltd. 1946. Price 20s. net. 

The title does not quite convey the nature and scope of this work, which 
from the Utah State Agricultural College. It is in a sense elementary but its engt 
and range make the term unsuitable. . 

It deals with bacteriology in the widest sense, less than half of its forty-nine c 
being concerned with that subject in relation to medicine. It traces bacterio ogi * 
discovery from the earliest days up to the latest researches with the electron U 

The sections on bacteriology in relation to plant life and agriculture are na u 
among the most detailed and interesting. Each chapter is followed by a ser 
questions for the student, and a list of references. The illustrations are 
This fifth edition can be recommended as very readable, comprei 
up-to-date. 
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CARCINOMA OF THE RECTUM 

Including A Survey of the Present Trends 
IN ITS Operative Treatment* 

By A. J. C. HAMILTON, M.B., F.R.C.S. Ed., F.R.C.S. Eng. 

Honorary Surgeon, Royal Northern Infirmary, Inverness 

It is a provision of the Thom bequest that the bequest was made for 
the advancement of the prevention of chronic disease, with special 
reference to cancer. 

With carcinoma in certain situations such as the lip, storpach, and 
breast the occurrence of a preceding chronic condition is not infrequent. 
In carcinoma of the rectum the relationship to a preceding chronic 
condition is neither so obvious nor so frequent. 

Let us examine the more chronic conditions of the colon in relation 
to carcinoma. • ^ 

(a) Papilloma or Adenoma in the Adult Colon . — These are definite 
pre-cancerous conditions. Gabriel quotes Dqkes as having informed 
him that 10 per cent, of operation specimens after excision of the 
rectum for cancer showed definite evidence of having developed in a 
pre-existing villous papilloma. 

The- condition of multiple polyposis is an uncommon disease which 
tends to run in families. Carcinoma is extremely liable to develop 
here, especially in the rectum and sigmoid. 

(h) Chrojiic Ulcerative Colitis . — In chronic ulcerative colitis the 
spread of the ulceration leads to the isolation of strips and islets of 
mucosa, and these latter form pseudo-polypi. Subsequent healing 
and scar tissue formation may make these pedunculated. This con- 
dition has been called colitis polyposa. Lynn of Detroit in a recent 
critical review stated that in 1467 cases of ulcerative colitis 28 developed 
carcinoma of the colon, an incidence of i -9 per cent. In 1940 Jackman, 
Bargen and Helmholtz, studied a group of 95 children in whom six 
carcinomas developed later in life. This was an incidence of 6-3 per 
cent, among those who suffered from colitis as children. In 1944 
Cattell, of the Lahey clinic, wote, “ For a number of years our observa- 
tion indicated that malignancy was a rare development on the basis 
of chronic ulcerative colitis. However, in the last two years we have 
observed 8 patients with a carcinoma arising in ulcerative colitis ** 

* A Thom bequest lecture given at the Royal College of Surgeons, Edinburgh 
March 1946. ’ 
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The parasympathetic nerve supply comes from S 2, 3 and 4 via 
the pelvic nerves or nervi erigentes. These nerves are motor to the 
muscle of the rectum above and inhibit the sphincter muscle which is 
normally in a state of tone. The parasympathetic is the ner\^e of 
emptying, 

Jenkins, after conservative resection of the rectum in two cases, 
found that the external sphincter functions normally, but the internal 
sphincter is lax and does not, although it did so in a Hartmann’s 
operation which he performed. He said that in resection of the rectum 
extending from the ano-rectal ring junction upwards the nerve supply 
of the internal sphincter must necessarily be sacrificed, although it is 
possible that local nerve plexuses may give some degree of postural tone. 

Pathology 

The contribution of pathology in the evolution of the modern 
treatment of carcinoma of the rectum has been great. It has been the 
" Pathfinder ” force marking the target for further surgical attack, 
but it has done more than that. It can provide a more or less accurate 
prognosis of the outcome in any given case. It must be admitted that 
carcinoma of the rectum, with its slow growtli and spread along 
certain now well-defined channels, forms an ideal field for such close 
collaboration between pathologist and surgeon. 

Carcinoma of the rectum is an adenocarcinoma of the columnar 
cell type. In the early stages it is a local disease. It starts as a raised 
nodule or as a malignant degeneration of an adenoma or papilloma. 
A double carcinoma is liable to occur and may be missed if not looked 
for at the time of exploratory operation, and this is one of the points 
in favour of the combined operation as against the perineal two-stage 
one. Gabriel, in his series of 400 pcrinco-abdominal excisions, found a 
double or multiple carcinoma in 21 cases, an incidence of 5 '3 

Carcinoma in the rectum is usually a slow-growing tumour. It 
extends by direct spread through the rectal wall, and as a rule lymphatic 
metastases do not occur until the tumour has reached the pen-recta 
fat, but there are exceptions to this. Usually at first the glands involve! 
are those in the meso-rectum close to the tumour, but Wood am 
Wilkie in the detailed examination of 100 specimens found that ir 
6 cases where the tumour was lo\v down, glands at the upper end of the 
rectum were involved without involvement of those near the tumour. 

Cuthbert Dukes examined very fully 1000 specimens from case, 
of excision of the rectum, and followed up the patients to find w 
what pathological features had special prognostic significance. < 
gave his results to the section of Proctology in the Royal Society 0 
Medicine in November 1943, His method was to open up the specir^n 
then stitch it to a metal frame so as to keep it on the stretch. ^ 
specimen was then, fixed and later the vessels and glands cou 

dissected out. u- ,1 in th 

of Tumotir.- — Tumours may occur in the upper third, 
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ampulla or in the lower third. Dukes followed 370 cases treated by 
the combined operation (A.P. or P.A.) during the years from 1930 
to 1939. For cases without glandular metastases the results of surgical 
treatment were the same whatever the situation of the primary tumour. 
With glandular metastases the result of treating tumour of the ampulla 
was not as good as for growths of similar development in the upper 
and lower thirds. 

The size and surface area of growth are not so important. A 
tumour growing out into the lumen of the bowel metastasises late, 
while a small shallow ulcer may have spread far in lymphatic and 
venous channels. 

Shape. — The spread is more in a transverse axis than in an upward 
and downward one. Hence the usual oval shape of the ulcer. Intra- 
mural infiltration is rare, and this is important. Cases of cancer of 
the upper third without lymphatic metastasis, treated by perineal 
excision, have done well, even if it was possible to get only just above 
the growth. 

Spread. — The spread of carcinoma is by the following routes : 
id) venous, if) lymphatic, ic) local or direct, (</) peritoneal. 

Venous Spread was found in 17 per cent, of the 1000 operation 
specimens. It occurs with equal frequency from all regions. Dukes 
found its closest correlation with the histology of the primary tumour. 
The more rapid the growth the greater the likelihood of venous spread. 
In post-mortems of 20 patients who had died within a week or two of 
excision and whose specimens had shown malignant growth in the 
hsemorrhoidal vein, only 10 had metastases in the liver. It can be 
said that the finding of cancer cells in the haemorrhoidal vein is of bad 
prognostic omen due to the chance of hepatic metastases. 

Lymphatic Spread. — Dukes found an amazing variability in the 
number of lymphatic glands during the dissection of specimens. In 
some only one or two glands were present, in others fifty. The average 
in a consecutive series of 596 operative specimens was 1 7 '4 per cent. 
Dukes considers the stimulus to the proliferation of lymphoid tissue 
to be septic absorption. He found the larger and more septic the 
ulcer the more lymphatic glands. Invasion of lymphatic glands by 
cancer cells does not act as a call for formation of new lymphatic 
glands. There is a close relationship between the histological grade 
of the tumour and the presence of lymphatic metastases, even greater 
than in cases of venous spread. 

Dukes always counts the number of nodes involved, and from the 
follow-up records is able to say that patients with five or more glandular 
metastases rarely live for five years. 

Local Spread.— The. growth infiltrates the coats of the bowel, 
peri-rectal fat and sheath. AmpuUary tumours are apt to spread along 
the middle haemorrhoidal vessels and give abscesses in the perineum. 
Prostate, uterus, vagina and bladder may be involved by the growth. 
Spread hypcritoncal deposits occurs occasionally. 
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CuTiiBERT Dukes’ Classification 

A. Cases where the tumour is limited to the rectum. 

B. Cases wlicre the tumour extends to the peri-rectal fat, but has 

no lymphatic metastascs. 

C. Cases with l3’’mphatic metastascs. These arc then divided into 

C-i. Where the gl^ds were situated locally, and had not 
reached far up the superior haemorrhoidal arteries. Cj. 
Where glands nearest the point of ligature of the superior 
hrcmorrhoidal vessels were involved. 

Dukes in his analj'sis of looo specimens found the group percentages 
were A cases = 1 5 per cent. ; B cases =35 per cent. ; C cases = 50 
per cent. 

Broders developed the method of grading malignant tumours 
histologically on the principle of cell differentiation. Four grades are 
used. Grade I where the malignant cells are mature and differentiated, 
Grade IV where they are undifferentiated and anaplastic, with Grades 
II and III between. Wood and Wilkie pointed out that a small piece 
of tissue for biopsy may be misleading, as the histological structure 
of the growth may be very different in other parts. A biopsy taken 
from the growing edges of the tumour is most reliable. 


Operative Treatment of Carcinoma of the Rectum 

The early operation, c.g. Lisfranc (1826) removed only the anal 
canal ; Kochcr (1875) stitched up the anus and opened the peritoneum 
of the pouch of Douglas, preserving the external sphincter, and 
stitched the bowel above the tumour to the rim of the anus ; Kraske 
(1885) obtained better access by removing the cocc}^; and part of the 
lower sacrum and giving a sacral anus. The term resection as distinct 
from amputation when applied to the rectum usually denotes division 
of the bowel above and below the growth and junction of the two ends 
by circular suture or invagination of the upper segment into the lower. 
This latter invagination is usually called the “ pull through or 
" durchzug,” and the commonest modification of it is that associated 
with the name of Hochenegg, who removed the modified skin 
the anal canal, as in Whitehead’s operation, before invagination 0 t e 
upper bowel. These operations were conceived before the patho ogy 
and mode of spread of the rectal carcinoma were fully unders 0 
Local recurrences were common and sepsis was not infrequen > 
serious, and attempts to preserve the external sphincter either y 
resection and anastomosis or by “ pull through ” methods were no 

very successful. , 

For the last twenty years in this country two methods alone 
been practised to any extent : (i) the two-stage perineal < 

advocated by Lockhart-Mummery of St Mark’s ; (2) the 
abdomino-perineal one-stage operation advocated by Ernes 
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of the Cancer Hospital. (In 1920 Ernest Miles reported 72 cases of 
the abdomino-perineal operation with 33 per cent, operative mortality. 
This was reduced to 12-3 per cent, mortality in 55 operations in the 
five years before 1937. Lockhart-Mummery’s operative mortality in 
340 perineal excisions was 8 per cent.) 

Many were the discussions, two-stage perineal versus abdomino- 
perineal, Miles contending that the perineal operation was not radical 
enough, Lockhart-Mummery holding that it was, and that the mortality 
of the abdomino-perineal was too great. I have heard the Chairman 
in a surgical meeting in London introduce the two speakers after the 
manner of the boxing ring, “ On my right, Mr Lockhart-Mummery of 
St Mark’s ; on my left, Mr Ernest Miles of the Fulham Road.” Since 
about 1930 the staff of St Mark’s (formerly the stronghold of the two- 
stage perineal) have been performing more combined excisions than 
the perineal. They- do the one-stage combined perineo-abdominal, 
and more recently they have been doing on occasion the synchronised 
one-stage combined perineo-abdominal excision, where two surgeons 
work together, one in the abdomen and the other from the perineum. 
Special leg rests permit the patient to be in a position in which this 
can be done. The total operative mortality for ten years from 1930- 
1940 at St Mark’s for the perineo-abdominal was 17-2 per cent., although 
in 1939-40 the mortality was only 7*5 per cent., which brings it down 
to that of the two-stage perineal excision. The pathological researches 
and follow-up of cases by Cuthbert Dukes have indicated clearly to 
what degree the perineal excision is less satisfactory than the combined 
operation. He states that after examining a large series of specimens 
he formed the opinion that 80 per cent, of A and B cases (i.e. without 
lymphatic metastases) and 20 per cent, of C cases would have done 
as well with the perineal as with the combined operation. This is 
important knowledge, but unfortunately Dukes' classification is a 
pathological one and not able to be determined before or during 
operation. It is, however, of great assistance from the point of view 
of prognosis. On pathological grounds the perineal excision is 
probably inadequate when compared with the combined, as 50 per cent, 
of rectal carcinoma are C cases, and the risk of a second carcinoma 
higher up is P^i" cent. The less experienced the operator, the 
stouter and older the patient may be factors that determine the perineal 
excision as being the safer procedure. I should mention that the 
Hartmann s operation is sometimes done for tumours in the lower 
pelvic colon, where for reason of obesity, age or general condition the 
combined operation is considered too severe. 

With the idea of reducing the shock and so the mortality, attempts 
have been made to carry out a two-stage abdomino-perineal excision. 
(This vould enable cases to have an abdomino-perineal operation who 
could not have stood the one-stage operation.) The difficulty in 
getting a satisfactor}’’ two-stage abdomino-perineal operation is that 
you cannot divide the operation into a clear-cut first-stage abdominal 
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with colostomy, and a second-stage perineal. To get that you would 
have to ligature and divide the superior haemorrhoidal vessels and 
the pelvic mcso-colon completely before the distal colon to be removed 
could be buried below the peritoneum of the pelvic floor. By the 
time the second stage perineal part came to be done, the colon, 
deprived of its blood supply, would be gangrenous and sepsis would 
have occurred. This was the disadvantage of the “ Coffey ” two-stage 
operation. A further disadvantage of the two-stage is the presence of 
an open colostomy at the time an extensive abdominal dissection is 
being done. Nowadays a course of sulfasuxidine would probably 
minimise this risk. 

To get over the diflnculty of blood supply D. F. Jones, while ligating 
the superior hmmorrhoidal vessels, does not divide the meso-colon 
completely and preserves the marginal arterial arch. He mobilises 
the pelvic colon and raises up the peritoneal peinc floor and attaches ’ 
it higher up the colon, pushing the distal colon and tumour below 
the pelvic floor peritoneum. He then does a loop colostomy. The 
second-stage operation is the perineal excision only. Lahcy of Boston 
divides the mcso-colon down to the superior haemorrhoidal vessels, 
but preserves them. He divides the colon across, the proximal end 
being iinplanted in the paramedian wound as a permanent terminal 
colostomy, the distal end being fixed in a vertical suprapubic incision 
as a temporary measure. At the second stage the abdomen is opened 
again through a median incision, after stitching up the open end of 
the distal colon. He continues thereafter as an abdomino-perineal 
excision, finally removing the bowel and tumour from the perineum. 
Rankin's operation is rather similar to that of Lahcy, except that at 
the first stage the distal end of the colon is invaginated, closed and 
dropped back into the abdominal cavity instead of being implanted 
in a separate suprapubic wound. There is only a minimal division of 
the mcso-colon at this stage. The second stage is a perineo-abdomina! 
excision, as distinct from the abdomino-perineal of Lahey’s operation, 
but the abdomen here also is opened for a second time. 

Devine did a defunctioning transverse colostom}^ as a first stage, 
but this still leaves an extensive second stage and also gives the patient 
an extra, although temporary, colostomy. In cases of acute obstruction 
Devine’s defunctioning transverse colostomy would be an exce 
preliminary treatment. ^ 

Norbury states that in the ten years from 1931-194L 73 ^ 

St Mark’s were treated by a two-stage perineo-abdominal operation. 
There were eighteen deaths — a mortality of nearly 25 per cent.— sepsis 
and peritonitis being the causes. . 

Colostomy . — This may be either a terminal colostomy as m 
case of the combined operation, or a loop colostomy as in the 
stage perineal excision. The disadvantages of a loop colostomy 
(i) that it is more bulky ; (2) that the spur has to be 
(3) that there is a blind distal loop which may need to be was e , 
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Both among the laity and some of the medical profession much 
prejudice exists against a colostomy, and operative treatment may 
be refused on that account. It may be that previous knowledge and 
experience of a palliative colostomy, where blood and mucus go on 
discharging from the lower end of the bowel, forms the mental picture 
conjured up by the word " colostomy.” With correct care and attention 
a colostomy can be kept regular and got to work only once or twice a 
day. .It should be washed out each morning with cold or tepid water 
through a rubber tube such as a No. 12 rubber catheter. If the motions 
are too loose, normacol, I-so-gel or visiblin may be useful. These 
granules (a teaspoonful taken at night) swell in the intestine and help 
to make the stools firmer and bulkier. People with good colostomies 
can go about their everj^day work, e.g. a shop assistant who works 
from 9.30 a.m. to 5 p.m., a farmer who does his whole day’s work, a 
gamekeeper who is out all day, etc. At a recent discussion in the 
Section of Proctology of the Royal 'Society of Medicine “ On the 
Management of the Permanent Colostomy,” most of the speakers 
favoured a daily washout, although Gabriel spoke against it, saying 
that at St Mark’s they had had nine cases of tube perforation from the 
washing out of colostomies. Eight of these proved fatal. All who 
spoke in this discussion were against any cup or bag being incorporated 
in the belt worn, as it tended to cause suction and promote a hernia 
at the site of the colostomy. They said that only a celluloid or metal 
plate should be incorporated over the colostomy. Wangensteen said 
that the only patient who hunted him with a gun was a patient upon 
whom he had done a colostomy for acute obstruction due to an irremov- 
able lesion of the left colon. 

Devine’s work on defunctioning the colon has brought home once 
more the importance and advantage of having an empty colon to 
operate on. Much time should be expended in getting the colon 
cleaned by repeated enemata and by liquid paraffin from above. 

If an acute obstruction is present then a transverse colostomy 
should be done, either a loop colostomy or a divided loop which may 
be of the Devine type. The distal colon can then be washed out both 
ways and thoroughly cleared before the next stage. 

Where a colostomy has been done as the first stage of a two-stage 
perineal excision and once the colostomy is acting, the distal colon 
should be washed through daily, alternately from the colostomy down 
and from the anus up. This^washing out is continued till the distal 
colon is^ clear of fecal matter. The importance of this step cannot be 
emphasised too much. 

The diminishing operative mortality and increasing operability rate 
of the combined operation is due to a number of things : — 

(1) The use of adequate blood and plasma transfusion, as it is now 
available so freely. 

(2) The variet}’’ and flexibility of modern anaesthesia. 

(3) The restriction of fluids post-operatively by mouth and instead 
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the intravenous administration of fluids. Increased knowledge of 
clcctroljde balance, hypoprotinamia, etc, 

(4) The use of sulfasuxidine and thalistatin for four days before 
operation (Wangensteen does not use these), ’ 0-5 gm, of sulphadiazine 
four-hourly post-operatively is given to prevent or combat urinary 
infection. 

(5) Team work. (As an illustration of the importance of this, one 
of the London rectal surgeons reported that his mortality from perineo- 
abdominal excision of the rectum was ro'6 per cent, at St Mark’s, 
where he did most of his cases, while in another hospital he worked 
at his mortality was 20 per cent.) 

For the last quarter of a century the radical treatment of carcinoma 
of the rectum in this country has been either (a) a perineal ts\'o-stage 
excision, or ( 6 ) the combined one-stage operation, either the abdomino- 
perineal or the perineo-abdominal. Technique, methods and team 
work have greatly improved, but the ty'pes of operation have remained 
fundamentally unchanged. 

It was the work of Ernest Miles, first reported in 1908, that 
developed and standardised the combined operation as a result of his 
pathological researches. He described the downward zone of spread 
(to peri-anal skin and ischio-rectal fat), the lateral zone of spread 
(to the levator ani muscles and the internal iliac glands), and an 
upward zone along the superior haemorrhoidal vessels. The more 
recent and independent investigations by Westhues, by Dukes and by 
Coller and others, have shown that involvement in a downward and 
lateral direction in rectal carcinoma is very rare and occurs mainly 
by retrograde spread when the high lymphatics are blocked by tumour 
cells. It is doubtful then if removal of the anal canal and rectum below 


the tumour is really necessary on pathological grounds. 

Disadvantages with an inguinal colostomy and the fact that the 
perineo-abdominal or abdomino-perineal operation leads to loss of 
sex function and impotence in males have led to renewed attempts to 
preserve a functioning anal sphincter. These attempts were first 
reported from the Continent, and recently a number of American 
papers, a paper from Canada, and one from New Zealand have dealt 
with this subject. In this country'^ in 1935 a discussion on Con- 
servative Surgery in Carcinoma of the Rectum ” was reported in the 
proceedings of the Royal Society of Medicine. Grey Turner reporte 
19 cases of “ cuff ” resection of the rectum through a posterior perinea 
approach with end-to-end anastomosis. In 14 of these 19 cas« a 
fistula develojped, and in 12 of them the fistula healed within t 
months. At the same meeting Raymer reported 4 cases done by a 
method of Sebrechts of Bruges, Avhich is a “ pull through ’ operation 
done after a fairly extensive abdominal stage. Devine of 
in 1937 reported in the British Journal of Surgery resection 0 ^ 
rectum and suture after defunctioning the distal colon. 
on the operative treatment of recto-sigmoid carcinoma took p 
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the Association of Surgeons meeting in London last May. The 
abdomino-perineal and perinp-abdominal were fully discussed, but 
there was no mention of any attempts to, preserve tire anal sphincter. 

On the Continent Hochenegg of Vienna in 1929 reported almost 
1000 radical operations, in about 250 of which the anal sphincter was 
saved. Kuettner of Breslau also in 1929 reported 660 radical operations 
in which he had restored continuity in about 250. Finstercr of Vienna 
in 1934 reported 179 excisions of the rectum in 127 of which the 
sphincter was saved, that is in 70 per cent. 

In America in 1932 Wayne Babcock of Philadelphia reported 
his method of procto-sigmoidectomy for carcinoma of the recto-sigmoid, 
which is a “ pull-through ” type of operation, but without preliminary 
colostomy and after abdominal dissection. He gives a perineal anus 
without preserving the sphincters. 

In 1937 Gehrels of San Francisco reported a sacral approach after 
a preliminarj' colostomy giving more mobilisation than a Kraske, in 
which he mobilises the rectum with the tumour, ligatures the superior 
hcemorrhoidal artery and leaves the loop of the rectum with the tumour 
in the sacral wound wapped in gauze. In twenty-four to forty-eight 
hours he saw a line of demarcation and commencing gangrene and 
could resect the gangrenous loop with cautery and anastomose the 
ends knowing that the blood supply was all right — a modified Milulicz 
operation in the sacral region. 

In 1944 Dixon of the Mayo Clinic reported 181 cases of radical 
anterior resection in cases of recto-sigmoid carcinoma. This was a 
resection of the growth with end-to-end anastomosis, all done as an 
abdominal operation. He raised the peritoneal floor above the level 
of the sutured colon and did a simultaneous transverse colostomy. 
There was an over-all mortality of 12 -i per cent. The operative 
mortality in 1935-6 was 19-4 per cent., but in 194 1-2 it was 2*4 per 
cent, (he was doing 35 to 45 cases per year). 

1945 Wangensteen of Minneapolis reported 24 cases of resection 
of an ampullary rectal carcinoma from the abdominal side with direct 
anastomosis and without colostomy. After the direct anastomosis he 
, raised the peritoneal floor above the suture line and passed a rectal 
tube through the anastomosis. Wangensteen may make the anasto- 
mosis as close as 5 ems. to the anus, he always likes to excise 3 cms. of 
normal mucosa below the tumour. 

In 194S ^Iso Bacon of Philadelphia reported 205 radical resections 
with preservation of the sphincters in 167, i.e. 80*3 per cent. The 
operation he does is similar to Babcock’s procto-sigmoidectomy, but 
presers'es the external sphincters. He leaves in a presacral drain for 
forty-eight hours. Bacon reviewed a series of 1401 cases of carcinoma 
of the rectum and anus in which the distribution of the disease was 
accmately noted and deduced from this that 80-9 per cent, of cancers 

of the rectum could be removed wthout sacrifice of the sphincter 
muscles. ^ 
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This year Gordon Murray of Toronto reports a series of 15 cases 
in which he did a “ cuff” resection without colostomy for carcinomata 
low in the rectum. As in Kraske’s operation the approach is through 
the sacrum, removing the coccyx, the fifth and a bit of the fourth sacral 
vertebrm. He states that the cases suitable for this operation are 
those in which the growth is abo\^e and not involving the sphincter 
or anal canal mucosa. The growth should be easily palpable through 
the rectum and for a trans-sacral resection, the upper margin of the 
growth must be palpable with the finger in the rectum and be freely 
moveable on the surrounding structures. 

With the knowledge that the spread of carcinoma is in an upward 
direction in the majority of cases, and given an empty or defunctioned 
colon, the successful accomplishment of cither a two-stage combined 
operation or an operation conserving the anal sphincter depends 
entirely on the adequacy of the blood supply of the proximal loop 
of colon by way of the superior hmmorrhoidal and sigmoid arteries, 
and in the resection cases also it depends on the blood supply of the 
distal part of the rectum and anal canal. Dixon found that the middle 
and inferior hmmorrhoidal arteries were enough to supply the distal 
segment of the rectum, 

Results of Preservation of External Sphincter , 

Wangensteen found the majority of his patients had nearly normal 
sphincteric action after undergoing ampullary rectal resection. In 
patients in whom a rectal fistula developed from a leak at the suture 
line, the leak was slow in closing and healed with persistent defect 
in the rectal wmll, and rectal continence was impaired. He had a recto- 
vaginal fistula in two cases, which marred an otherAvise satisfactory 
continence. 

Bacon says, “ It must be realized, and Ave are frank to admit it, 
that the sphincteric function folloAving procto-sigmoidectomy is not 
perfect, nor that for Avhich Ave strive, yet in approximately 80 per cent, 
of our cases continence is cited, and betAA'een 90 per cent, and 95 per 
cent, of our patients are able to carr}' out their daily occupation without 
inconvenience. About 40 per cent. Avear a protectiv'e pad or strip 0 
gauze, not of necessity, but often because a sense of security from 
soiling is afforded.” 

In Dixon’s anterior resection of recto-sigmoid tumours the sphincter 
mechanism is not interfered with. _ 

Jenkins of Dunedin says that after conservative resection of ^ ^ 
rectum the patient has to depend on the voluntary external sphincter 
for control, and that this control is very inadequate Avhen compare 
with the normal mechanism. He has never seen any ^ 

surgeons to the state of the internal sphincter after operation. 
loss of normal reflexes concerned in defsecation is an 
matter 'in that purgatives and enemata become necessary. ^ 
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Showing how metabolism rises after taking Brand’s 
Essence. This chart shows average rise irt metahoiic rate 
after taking Brartd's Essence. Peak Is reached half on 
hour after taking Brand’s, and the rate is still high qfter 
six hours. 
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in raising the metabolic rate. It is 
Brand’s Essence. 
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Essence, there is a sharp increase in 
the heat output, reaching a peak at 
the end of half an hour, and still 
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cases when a patient cannot tolerate sufficient 
protein. 
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palatable when other foods are dis- 
tasteful. It has a further advantage 
in that it stimulates the- appetite. 
Price 3/- ajar. 
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siders the Hochenegg “ pull through ” operation gives the most 
satisfactory results. ■ 

Conservative operations might be classified as follows ; — 


Anterior Resection 


fDixon+complemcntal colostomy for rectosigmoid 
. carcinoma. 

IWangensteen without colostomy for ampullaiy’ i 


' carcinoma. 


Posterior Resection 


Pull Through 


fCehren’s sacral approach after preliminary colostomy. 

-j Gordon Murray’s sacral approach without a colostomy. 
tGrey Turner — cuff resection, usually without colostomy. 


/•Wayne Babcock and Bacon. 1 ,,,. , , , 

isebrechts with preliminary ^ 

l transverse colostomy. J s operation. 


(1) Are we in this country being too hidebound and stereotyped in 
our operative treatment ? 

(2) Do our patients with colostomies really resume their former 
place in life, or does the colostomy form the pivot around which their 
daily life revolves ? 


The answer to question (i) would appear to be that the operative 
treatment is more or less standardised in this country to the perineal 
two-stage and the one-stage combined. In this country surgeons 
rnostly work in small units, so that the number of cases of carcinoma 
of the rectum dealt with by any one surgeon is relatively small, except 
m such specialised hospitals as St Mark’s and the Cancer Hospital, 
the try out of any conservative method before it is standardised might 
be a lengthy and rather unsatisfactory procedure in such small units, 
of ^°"tinent the clinics are larger, and all cases 

of the 1! referred to one or t^vo members 

Ernest Mile-; ° ^ special study of it, and can try out new methods. 

^ w - 1 preface to, his book on Surgery of the Rectuvi 

to retrt to"l H ^ “ Unfortunately there is a tendency to^da; 
of the rectum ^ rnrasures in the surgical treatment of cancer 

Sloston^^ T’ 5 abolishing the necessity of 

rirz;i„Ld 

malignant disease.” The answer ni. the surgery of 

affirmative. * question (i) is probably in the 

patilm! Tte ^ *l>e type of 

as invalids, while the exfrovSrS themselves 

thought of his colostomy The nhw 7 ti”' “ 
of botvel movements and ^“ 0^™ *!''= fr'q“o"oy 

by daiiy'enemata, attention to dS » The'“ ’’ 

question, however, could onlv h. i complete answer to this 

relatives and friends. ^ given by interrogation of the patient’s 
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My Own Series 

I have done no conservative operation so far. 

I submit my small scries of cases to you, but doubt whether this 
has any value, other than indicating the experience of a general 
surgeon. The disadvantage of a small series of cases is that the fate 
of one case may alter percentages considerably, but the percentage 
method has certainly slight advantages for comparison purposes. In 
eighteen years' I have seen 105 cases of carcinoma of the rectum, 
excluding 3 cases of multiple polyposis and 5 of epithelioma of the anus. 

Frequency . — The average number of cases seen per year was about 
4 or 5, but in the last three years I have seen 36 cases. St Mark’s 
about 1926 used to get 40-50 new cases a year. From 1934-43 the new 
cases averaged 125 annually. The Registrar-General’s report on 
deaths certified due to rectal carcinoma has risen from 51,939 to 71,098 
in 1938, i.c. an increase of over 19,000 cases a year, so that one can 
assume that rectal carcinoma is increasing. 

5 f.r. — Sixty-one males were present in this series to 44. females. 
In Dukes’ 1000 cases the relationship was almost tw'o males to every 
one female. The operation in the male is more difficult than in the 
female, there is a smaller pelvis, and the incidence of urinary infection 
is higher in view of the long urethra and not infrequent enlargement 
of the prostate. 

Age. — ^Thc average age of the 44 excision cases w’as 62*5 years. 
The average age in St Mark’s scries of excision was 57 years. In 
my series the youngest excision was 29 years and the oldest 76 years. 

Operability Rate. — Forty-four cases were radically excised out of 
the 105 cases, giving an operability rate of 42 per cent., ?.<?., over the 
course of eighteen years. In St Mark’s the operability rate has gradually 
risen from about 60 per cent, before the war to 79 per cent, in I 942 ' 43 - 
A Birmingham series of 175 recto-sigmoid carcinomas in the five-year 
period 1936-41 was reported at an Association of Surgeons meeting, 
in which the operability rate had been lowered during the war to 25 
per cent. 

Types of Operation. — In this series there were 33 cases of two-stage 
perineal excision and 1 1 cases of combined excision. 

Survivors. — Twenty-one of the 44 cases are alive now. Two cases 
have been lost sight of. Six of the 2i have been alive for eleven^ to 
fourteen years after operation. Two other cases, not included m 
21 survivors, could be called cures — a female who died nine 3 ^^^^ 
after operation from myocarditis at the age of eighty'-one, and a ma^^ 
who died fourteen years after operation from cerebral haemorr age 

the age of sixty-six. . 

Operative Deaths. — ^All those who died during their stay in 0 
from whatsoever cause are included under operative deat s. 
of the 33 cases' of perineal excision died, giving a mortality 0 U 
cent., and 4 of the 1 1 combined excisions died (36 per cent}- 
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Of the II cases still not accounted for 6 died in the first year, 

4 died in the second year, and i in the fifth year after operation. It 
can be said that if a case survives without any obvious metastases for 
five years, the rectal cancer is probably cured. 

Causes of Death.— One case died on the table from shock, where 
the uterus was involved and was being removed along with the rectum. 

One case died on the third day with an unexplained temperature 
of 105°. 

One case died on the fourth day with a persistent tachycardia. 
Post-mortem showed a large antemortem clot extending from the right 
auricle through the right ventricle into the pulmonary artery. 

Two cases died on the eleventh and twelfth post-operative days, 
one from gross sepsis in the perineal wound and the other from a 
biliary peritonitis from rupture of the gall bladder. 

The other 3 cases were all men over seventy years who died between 
the sixteenth and twenty-first post-operative days ; one of them from 
gross urinary infection, who had also a tumour of his left kidney ; 
'another from an acute glomerular nephritis ; and the last of a hypostatic 
pneumonia. 

Inoperability . — Nine cases were rejected without operation on 
account of their general or local condition, age, etc. Forty-three cases 
were rejected after exploration, because of hepatic secondaries, 
peritoneal involvement with ascites, or fixation to sacrum, prostate, 
etc. It is in the fixed group that an increasing experience enables 
a few cases to be removed that formerly would have not been attempted. 
Of the 105 cases there were only 6 who came in with an acute 
obstruction. 

Pathology . — The earlier cases were not classified pathologically 
according to the Dukes’ scheme, but in the last 33 cases i was an 
A case, 15 were B cases and 17 were C cases. On three occasions a 
second carcinoma was found. It is probable that some of the B cases 
were really C cases, as the distinction between the two is determined 
by finding involved glands in dissection of the specimen, and I 'doubt 
whether in the earlier years this was critically enough done. 

I have endeavoured to give you a survey of most of the recent work 
on carcinoma of the rectum mainly taken from American and British 
sources. The rectum is one of the more favourable sites for carcinoma, 
and I feel the time is now coming when we will have to consider saving 
the external sphincter and giving a perineal anus in a certain number 
of cases upon whom we now do excisions. 
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THE TREATMENT OF TOXIC THYROID DISEASE 
WITH THIOURACIL* 

By E. M. WATSON, M.D., M.Sc., F.R.C.P.Ed. 

Faculty of Medicine, University of Western Ontario, London, Canada 

Almost exactly three years ago, Dr E. B. Astwood of Boston described 
the effects of thiourea, a chemical known for seventy-five years and of 
thiouracil, synthesized in 1908, administered orally to patients with 
hyperthyroidism, previous experimental investigations having suggested 
that such substances might be capable of modifying the functional 
activity of the thyroid gland. So impressive were the therapeutic 
results in these first three clinical cases studied by Astwood (1943) 
that they marked the beginning of what promises to be a new era 
in the treatment of thjToid disease. An astonishing number of 
publications have appeared subsequently involving observations on 
more than 5000 cases of hyperthyroidism treated with thiouracil and 
related “ anti-thyroid compounds.” 

With due allowance for possible early over-enthusiasm respecting 
this new medical treatment, the published reports leave little doubt 
that, in most instances, the administration of thiouracil can bring 
about a remission of the hyperthyroid state, if given in adequate 
dosage for a sufficient length of time. Furthermore, thiouracil appears 
to be effective against all types of hyperthyroidism whether these be 
associated with diffuse or nodular goitres. Almost all clinical investi- 
gators have commented upon the possibility of the development of 
certain complications in the nature of toxic reactions due to the drug. 

Hovever, since the advantages of thiouracil seem to outweigh its 
disadvantages, it is opportune that we attempt to appraise the use- 
fulness of this new therapeutic agent in the light of existing knowledge, 
even a though it is not possible at this time to define precisely the 
limits of its applicability. 


Therapeutic Application 

Jily experience with thiouracil concerns various observations made 
upon o patients with hyperthyroidism, some of whom have been 
ollowed for longer than two years (Watson and Wilcox 1944 ; Watson 

^ relatively small series of cases upon which 
1 4.^- the clinical therapeutic effects agree 

vi, ^ f ° much larger series by others, with the exception 

that toxic reactions due to the drug have been fewer than anticipated. 
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considering the rather , high incidence of these as reported in the 
literature. 

Fig. I A is a partial record of the case of a young woman with the 
symptoms and signs of primary hyperthyroidism which had been 
progressing over a period of one year. In addition to the nervousness, 
tremor, tachycardia, irritability, heat intolerance and a weight loss of 
20 lbs., the basal metabolic rate was +44 per cent. There was a 
diffuse palpable enlargement of the thjToid gland and slight but 
noticeable exophthalmos. Previous medications of various kinds had 
been ineffectual. Iodine had not been taken. The response to 



thiouracil was prompt and dramatic. In addition to the decline of 
the B.M.R. and the pulse rate to standard normal values within three 
weeks and a gain in body weight of 10 lbs., the patient’s thyroto.'ac 
symptoms disappeared. No change in her daily routine as a house- 
wife and a mother accompanied this treatment and no other coincident^ 
medication was given. . 

Fig. I B portrays the response of a goitrous patient with a 
elevation of the basal metabolic rate whose only treatment was e 
rest in a hospital. The changes were rather similar in the two cases, 
but the symptomatic improverhent was more pronounced in the pa le 
who received the thiouracil. 

It is a well-known fact that spontaneous remissions do 
Graves’ disease but unquestionable improvement follows therapy ' 
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thiouracil with such regularity that the factor of spontaneity is probably 
of little consequence in determining the results. However, the 
possibility of the occurrence of , natural regressions in the course of 
hyperth}Toid disease, facilitated by rest, sedation and psychotherapy 
must not be overlooked in attempting to assess the clinical value of 
any so-called anti-thjn-oid medication. 

The Dosage of Thiouracil. — It is generally agreed that the 
optimal initial dose of thiouracil for adults should be 400 to 600 mgm. 
daily, depending upon the severity of the thjTotoxicosis. Smaller 
doses are likely to be ineffective and larger doses may be toxic. On 
account of the ease and rapidity with which thiouracil is excreted, 
the amount for the day should be administered in divided doses, for 
example, 200 mgm. at approximately eight-hour intervals. 

At first, with a view to avoiding toxic reactions, the intake of the 
drug was reduced automatically at the end of one week to 500 mgm. 
per day, from an initial dose of 600 mgm. and, at the end of another 
week to 400 mgm., etc., but subsequent experience has shown that 
it is permissible, if not advisable, in the absence of obvious contra- 
indications, to continue the maximal conventional dose until clinical 
and metabolic improvement is evident. 

The development of severe toxic reactions is most likely to occur 
during the first three weeks of the treatment and often irrespective 
of the dosage employed. It is at this time, therefore, that the patient 
should be obser\'ed most carefully. If this so-called “ danger period ” 
is surpassed without mishap there is less likelihood of alarming 
complications from intolerance to the drug subsequently, although no 
thiouracil-treated patient is immune from toxic side-effects at any time 
during the course of the treatment or even after the discontinuance 
of the drug. 


dose be reduced too rapidly or discontinued before the 
remission is established, a relapse with a recurrence of the thyrotoxic 
sjTOptoms is apt to occur. 


Sorne clinicians have advocated a dosage schedule on a quantitative 
asis, c aiming that approximately one day of treatment with 600 mgm. 
of thiouracil is required for each percentage of elevation of the basal 
meta o ic rate to bring this within the normal range (Lahey ct al., 
1945)- In other words, a drop of the B.M.R. at the rate of i per cent, 
per a> is anticipated, ty'hile this is a simple guide which may be 
^ ^ rnajority of the cases, there is the danger, perhaps, 

a ° calculation maj’^ entail an over-estimate of the time 

require o attain t e optimal effects. It must be realised that definite 
mam es a ions o j'pothyroidism and myxcedema can develop, with 
B.M.R. to ver>' low levels, if the usual therapeutic 
A continued too long. I do not think that we are 

tliiniinr’1 to accept aity rule of thumb pertaining to 

indiviil V treatment of each patient should be 

ndiMduahsed rnth re-checks of the B.M.R. and the clinical status 
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at weekly or bi-weekly intervals, especially during the early phases 
of the treatment, with regulation of the dosage in accordance with 
the ’findings. 

ModIF'^TNG Factors, — T he length of time required to accomplish 
the desired effects depends upon several circumstances including the 
nature of the thyroid disease, the severity of the thyrotoxicosis as 
reflected by the initial height of the basal metabolic rate, the duration 
of the hyperthyroidism, the size and character of the goitre and 
pre-treatment with iodine. 

While the response to thiouracil therapy often is satisfactoiy in 



Fic. 2. — Showing the dchiycd response to thiouracil in a patient with post-operative recurrence 
of hyperthyroidism, who had received Liigol’s solution for one year prior to the thiourac! 
thempy. 


both primary hyperthyroidism or Graves’ disease and nodular goiW 
with hyperthyroidism, the observations indicate that the patients 
Graves’ disease respond more readily and more completely than those 
with so-called toxic adenomas. Apparently, the thyroid gland 0 
typical Graves’ disease can be quickly depleted of its hormone an i 
as a result, the hyperthyroidism is rapidly relieved but in the toxic 
adenomatous goitre, wherein the acinar spaces arc filled with co 01^ 
containing a larger store of mobilisable hormone, the response is 


variable. _ . ^ 

In general, those patients who have had thyrotoxicit)^ 0 
duration, ?.<?. three to six months, respond more rapidly 
who have had the condition for a longer time. Also, in tltose pa i 
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with large nodular toxic goitres, Ure response tends to be slower than 

in those with small or moderate diffuse goitres. . • j- „ 

the sreatest delay is observed in patients who have taken lodm 
for tagT-Ss of Le intmediatcly prior to the 
thiouraeil therapy (Fig. a). In sueh eases, 

snntahly, is filled wid. twLacll 



over a period of several weeks to the so-called maintenance level which 
is usually loo or 50 mgm. per day. Evidences of undertreatment 
may necessitate the cautious upward readjustment of the dosage from 
time to time but the objective should be to utilise the smallest possible 
effective maintenance dose. 


Therapeutic Response 

Remission of the Hyperthyroidism. — ^After a patient’s thyroid 
disturbance has been quiescent r\-ith a normal or subnormal B.M.R. 
for six to nine months during the last six to eight weeks of which time 
a maintenance dose of thiouraeil has been effectual, the administration 
of the drug often can be stopped wnth a continuance of the remission 
o)- How permanent these sustained remissions will be and 
VOL. LUI. NO. JI 
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whether such patients may be regarded as " cured ” arc details which 
constitute the chief centre of interest in this held at the present time. 

Degrees of improvement permitting the cessation of ail anti- 
thjToid treatment have occurred in 20 of my 60 patients. The longest 
remission which I have observed so far has been fourteen months. 
Another patient has remained well with normal B.M.R., pulse rate 
and body weight for a period of thirteen, months after stopping the 
drug ; another ten months ; still another eight months ; three have 
maintained their remissions for seven months ; three for five months 
and the remainder for two to four months. All of these individuals 
are still under observation. 

In some eases, relapse follows discontinuance of the thiouracil 
especially if it is stopped before the full irreversible (?) anti-thjToid 
effect is established ; or a temporary' recurrence of the thyrotoxicosis 
may be aggravated by emotional stress, physical strain or an acute 
infection. The beneficial effects of thiouracil, like those of thjToid- 
ectomy', arc attributable to the interruption of a formidable cycle of 
unbalanced phy^siological processes. Neither method of treatment is 
-directed toward the correction of the fundamental aetiology of the 
disease. 

There is no such thing as thiouracil-escapc or thiouracil-resistancc 
comparable to the well-known state of iodine-resistance. Patients 
who arc responsive to thiouracil can submit to successive courses of it 
with the expectation of equally good results. But a small percentage, 
probably in the neighbourhood of 5 per cent, of patients, are refractory 
to thiouracil for some reason which is unknown at present, even after 
adequate therapeutic trial and these must be classed as failures so 
far as lasting effects from medical management of this kind are 
concerned. There have been five such cases in my series all of which 
were examples of toxic nodular goitres or those regarded as mixed 
types. Such patients automatically become candidates for 
thyroidectomy^ 

Thiouracil and Surgery,— Thiouracil has not supplanted and 
probably will not supplant the surgical treatment of goitre, except 
perhaps in certain selected cases. There is now no practical basis for 
the categorisation of patients into those who should be carried along 
on thiouracil therapy and those who should be subjected to operation. 
Actually, this entails the application of sound clinical judgment. No 
patient should be allowed to seriously harbor the impression that 
treatment with thiouracil is a sure and reliable substitute for surgery 
since the psychological implications of false hopes may embarrass t ie 
physician as well as the patient. However, the need for a asj^ 
decision regarding operation usually does not prevail with the use 0 
thiouracil and the question of surgery may be deferred, reasona y» 
-pending the results of the chemotherapy. ^ 

Thiouracil is a valuable adjuvant to surgery. la some 
clinics, apparently, thiouracil is used routinely for the pre-opera 
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preparation of patients. The advantage claimed for this practice is 
that the number of so-called dangerous risks is reduced ; the necessity 
for multiple-stage procedures is eliminated ; the occurrence of post- 
operative thyroid storms is avoided and the period of hospitalisation 
is minimised because the patient may be ambulatory during the 
period of pre-operative preparation. Further, the need for repeated 
operations may be evaded since most of the patients with persistent 
or recurrent hyperthyroidism appear to be readily controllable with 
thiouracil. Six of my cases were examples of post-operative recurrence 
of hyperthyroidism and, in all but one, the results were most gratifying. 

I believe that most, if not all, toxic nodular goitres should be 
treated surgically not only because of the variability of their response 
to thiouracil but also on account of the potential growth hazards of 
such glands and their oft-times subtly baneful influence upon the 
cardiovascular system. 

The reasons for the performance of subtotal thyroidectomy in 10 
of the 60 cases included failure or undue delay of response to thiouracil, 
nodularity of the goitre, pressure symptoms due to enlargement of 
the gland under treatment and the development of toxic reactions to 
thiouracil. Lugol’s solution was administered pre- and post-operatively 
with, usually, discontinuance of the thiouracil for one week prior to 
the surgical procedure. In all instances, the operative and immediate 
post-operative courses were extraordinarily smooth and uneventful. 

The Blood Organic Iodine. — ^The so-called organic (protein- 
bound) iodine content of the blood is generally interpreted as an index 
of the amount of hormone elaborated by the thyroid gland and delivered 
to the circulation. The normal values for this blood constituent 
according to the method employed in the present investigation range from 
8 to 12 micrograms per 100 c.c. of w^hole blood. A systematic study 
of the blood .organic iodine was made in 43 of the patients. The pre- 
treatment values were consistently elevated from slightly above normal 
to 76 /xgm. per 100 c.c, of blood. The administration of thiouracil 
brought about a decline of the blood iodine in 32 of these patients 
and in 1 1 there was little or no variation from the pre-treatment level. 

Fig. 4 serves as a summary of the changes in the B.M.R., the 
lood organic iodine, the body weight and the pulse rate in 43 responsive 
patients over the first sixteen weeks of their treatment. While there is 
^ ®P^^^d in some of the groups of observations due to 

t e somewhat erratic behaviour of certain individuals, the various 
trends are suggested by the bunching of the curves with the formation 
of more or less distinctive patterns, 

A certain correlation is evident between the decline of the B.M.R. 

f ? j *r of the concentration of the organic iodine in the 

thaX the amount of hormone delivered to the blood 

s earn y the thyroid actually is diminished as a result of the treatment. 

tu blood organic iodine returned to normal sooner 

than the B.M.R. 
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In all of the responsive cases a return of well-being accompanied the . 
subsidence of the hyperthyroidism. It is a common experience that 
within a few days after beginning the use of thiouracil, many of the 
patients are aware of a distinct clinical improvement. The time 
required for the establishment of the remissions, characterised by a 
normal B.M.R. and freedom from the usual manifestations referable 
to the thyrotoxicosis in patients who did not receive previous iodine 
medication, varied from one to fourteen weeks with a general average 
of thirty days. The average amount of thiouracil required to accomplish 
the result was 13 gm. 

A slight to moderate increase in the size of the goitre is frequently 
observed during the early stage of treatment with thiouracil but, in 
many cases, after several months of maintenance therapy, the diffusely 
hyperplastic type of thjToid gland actually diminishes in size. 

Changes in the exophthalmos are inconstant. Usually this sign 
does not increase and, in most instances, it becomes distinctly less 
obvious due perhaps to diminution of muscular spasm and lid lag. 

Thiouracil and Pregnancy 

The possible effect of thiouracil on the progeny of thyrotoxic 
women treated vdth this drug during pregnancy is a question which 
deser\’es careful consideration. The experimental administration of 
thiouracil to pregnant rats was shown by Hughes (1944) and Goldsmith 
al. (1945) to cause, by reason of placental or mammary transmission, 
hyperplasia of the thyroid gland and retarded development in the 
offspring. Enlargement of the thyroid glands of the newborn infants 
of thiouracil-treated mothers has been recorded (Eaton, 1945)- lo a 
recently reported instance of the death during the sixth month of 
pregnancy of a th}Totoxic woman while undergoing treatment with 
thiouracil, the thyroid gland of the foetus was enlarged and hyperplastic, 
resembling the gland of an adult receiving too much thiouracil (Davis 
and Forbes, 1945). 

Therefore, the utmost caution is indicated with respect to the use 
of thiouracil during pregnancy. That this state is not a contra- 
m ication for thiouracil is shown by the fact that one patient took 
I IS Substance throughout the whole course of gestation with marked 
enefit but udthout apparent ill effect whatsoever to herself or the 
*”• ' obvious enlargement of the infant’s thjToid gland 

uas^ etectable. Another patient delivered a normal baby at term 
a ter raving taken thiouracil since the sixth month of pregnancy, 
another is approaching term in a satisfactory condition of health, 
a\ ing used the drug since the second month of pregnancy. It is 
adjust the dosage during pregnancy so that 
raf-}ij»^+u remains near the upper range of the normal 

In ° during the later months of gestation, 

view o the reputed high concentration of thiouracil in the 
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of their possible prophylactic action against neutropoenia durintr 
thiouracil therapy but their value in this regard has not been affirmed"! 
In the event that agranulocytosis does develop, the thiouracil should 
be discontinued immediately and reliance placed in the liberal use 
of penicillin. The use of the sulphonamide compounds should be 
avoided. The granulocytopoenia per sc is not necessarily fatal, rather 
it is the superadded infection which is life-endangering. 

Newer Thiouracil Compounds 

It has been found that the toxicity as well as the antithjToid 
potency of thiouracil may be altered by changing the chemical structure 
of the molecule. Already several thiouracil derivatives have been 
tested clinically. Of these propyl thiouracil and ethyl thiouracil appear 
to be the most promising. According to Astwood (i94S), who has 
had considerable experience with many different compounds of this 
type, propyl and ethyl thiouracil arc approximately five times as 
active in, man as thiouracil and exhibit a lessened tendency to the 
production of undesirable side effects. 

To date, I have had an opportunity to treat only seven patients by 
means of propyl thiouracil. The usual dosage for the induction phase 
of the treatment is 75 mgm, per day, ix. 25 mgm. at approximately 
eight-hour intervals. In agreement with Astwood’s original observa- 
tions, the clinical results have been satisfactory' but the response is 
somewhat slower than with the use of thiouracil. 


The Mode of Action of Thiouracil 

If one studies the histological appearance of a thyroid gland before 
and ' after treatment with thiouracil some interesting details will be 
observed. It appears that under thiouracil therapy the hyperplastic 
thyroid of Graves’ disease becomes still more hyperplastic, yet the 
production and the outpouring of thyroxine by the gland is diminished. 
How can this paradox be explained ? Apparently, thiouracil causes 
an interference with the elaboration of thyroxine by the thjToid tissue 
by preventing the utilisation of iodine. This is thought to be mediate 
by the suppression of certain enzyme systems which are necessary for 
the synthesis of the hormone from its iodine-containing precursors. 

The extraordinary hyperplasia of the thyroid gland which follows 
the administration of thiouracil is probably the result of the excessive, 
unopposed production of the thyroid-stimulating hormone (thjTotropinj 
by the anterior pituitary in response to a lowered level of the t lyroi 
hormone in the blood. Under these circumstances, an inverse re ation^ 
ship exists between the anatomical and the physiological status 0 
thyroid gland, f.e. increased cellular hyperplasia with decreas 

secretory function. _ . ,vithin 

Notwithstanding the blockage to the collection of looi 
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the thjToid, iodine will still bring about involution of the gland in 
the thiouracilised subject. This is significant with reference to the 
practice of prescribing supplementary iodine medication pre-operatively 
with a view to increasing the consistency’’ of the organ and reducing 
its vascularity, thus decreasing some of the technical dilficulties of 
thyroidectomy. 

In spite of plausible theories, the exact mode of action of thiouracil 
and similar compounds in modifying the structure and function of the 
thyroid gland is still open to question and awaits final decision. 

The Effects of Thiouracil upon Secondary and 
Non- Hyperthyroid Co^’ditions 

The beneficial effect of thiouracil in causing the amelioration of 
certain conditions aggravated by or associated with the thyrotoxicosis 
and hypermetabolism, such as cardiac irregularity and incompetence, 
diabetes mellitus and psychotic manifestations can be rather striking, 
as noted in print repeatedly. 

Thiouracil probably is of no definite value in conditions not 
associated with hyperthyToidism. The use of this drug for the relief 
of angina pectoris was a natural sequel to the not too popular method 
of treating this complaint by means of thyroidectomy. Some benefit 
has been reported resulting from thiouracil therapy in patients with 
angina pectoris, especially^ those with elevation of the B.M.R. (Raab, 
^ 945 )- It has been suggested by Wastl (1945) that certain of the 
thiourea derivatives might be beneficial in the treatment of vascular 
hypertension. 

Summary 

1. A favourable response to thiouracil therapy can be expected in 
approximately’’ So per cent, of the patients with hyperthyroidism. 

2 . Thiouracil may be used to advantage under the following 
circumstances ; («) In hy-perthyToid patients with diffuse goitres in 
the hope of initiating a prolonged and ultimately permanent remission 
of the hyperthyToidism ; (6) In patients with mild or recurrent hypier- 
thyroidism ; (c) In patients with conditions unfavourable for surgichl 
operation ; and (d) Preparatory^ to thyToidectomy with a view to 
minimising the element of operative risk. 

3. Unpredictable toxic effects such as agranulocytosis, although 
relatively’’ uncommon, should be anticipated, recognised early and dealt 
with promptly. 

4‘ The expectation of newer, more potent and safer antithwoid 
chemical compounds for clinical use can be entertained. 

5 - All statements pertaining to the therapeutic efficacy’’ of thiouracil 
must be regarded as tentative pending the results of more accumulated 
experience with this ty'pe of drug. 
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TRAUMA AND THE NERVOUS ' SYSTEM * 

With Particular Reference to Compensation and the 
Difficulties of Interpreting the Facts 

By JAMES K. SLATER, M.D., F.R.C.P.Ed. 

Introduction. — For many years in hospital and private practice 
one has become increasingly conscious of the importance of this 
subject to the patient and to his doctor, to the specialist and to the 
lawyer all in their different roles. During the war experience in many 
respects became more crystallised, and it is my purpose to explain 
some of the problems with which one has been confronted in the hope 
thereby of stimulating interest. 

How much is it given to anyone to know what is in another man’s 
mind ? This question obtrudes itself repeatedly in one form or 
another in the experience of all clinicians when faced with the.evaluation 
of an illness, or confronted in court by the opposing counsel. So 
many of our views are purely a matter of opinion, but fortunate indeed 
that it is so since, if medicine was an exact science, it would be an 
unpleasant if not intolerable profession. Facts there are in abundance, 
indisputable and defensible although frequently open to a variety of 
interpretations, or more correctly misinterpretations, a circumstance 
that makes us beloved if not necessarily admired by the lawyer and 
the journalist, with the one for the joy of litigation, his raison d'Hre, 
with the other for the constant supply of spicey copy, his bread of life. 
It is pertinent to ask ourselves up to what point we do practice an 
exact science and beyond that mark how do we handle the art. Clearly 
there are many sets of circumstances which are capable of only one 
interpretation, in each all must be agreed, a patient has a cold in the 
nose, a cyclist falls and breaks his leg, a person is blind or deaf. 
These things are obvious to the tyro no less than to the expert, but a 
more difficult elucidation requires knowledge and experience, factors 
Which come with interest and opportunity, a sliding scale of value ' 
that by no means depends only on exertion. It involves the quality 
of competence. A sharpened wit may rapidly furnish an explanation 
for obscure aspects of the case which convince some but perplex others' 
Who are convinced and who are not ? Is it a matter of preference 
only?— or is it preference based on reasonableness, a reasoned 
preference for what is attractive? The process of thought when 
broken up into its components leaves nothing to be explained This 
is, it seems, the crux of the matter. The expert witness by accepted 
usage IS one whose expertness is in direct ratio to his knowledge and 

* A Honyman Gillespie Lecture given in the Royal Infirmary, 15th August 
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the facility witli wliich he expounds his facts and avoids confusion 
with theories. Thus always there arc degrees, the element which 
brings out the personal equation and confounds the critics by its very 
persuasiveness. This, however, is subject to a tcst~the test of time, 
a salutary experience for those who approach their task conscientiously, 
but too often overlooked by others who refuse obstinately to learn 
their lessons. Would we do and say the same again is a recurring 
question, but too often the complacent answer is affirmative, bringing 
consolation to the doubting mind. Is it surprising that we grope so 
much in the darkness when the technique of satisfaction brings, its 
inevitable reward of solace ? 


Few of us have much training in court work. It is avoided by the 
young doctor through fear, and shunned by the older on the plea of 
insufficient time, and yet in the mind of both is the haunting thought 
that his ignorance may be exposed to ridicule, a healthy sign in so 
far as it indicates a realisation of limitation, but none the less it is a 
serious omission since each appearance is a yardstick by which can 
be measured the ability of clear thinking and honest deduction, an 
opportunity which no other part of our work affords. In the last 
resort a situation should be created for each problem with which we 
arc confronted in order that zeal and prejudice do not mask the facts 
of the case. Such an attitude of mind at once separates the honest 
practitioner from the unscrupulous quack and charlatan who have 
far too long enjoyed a vogue and the doubtful advantage of material 
gain at’ the expense of a credulous and unwary public. That it 
cannot continue is obvious to anyone who stops to ponder the trend of 
nationalisation and its effects upon those who exploit the mental and 
physical weakness of their fellow men. Let us beware lest we ever 


stoop to imitate this undesirable character. 

Patients inevitably feel a bias in favour of trauma as the important 
factor in explaining the causation of any ailment which is not readily 
accountable for otherwise ; and understandably nervous manifestations 


fall prominently into this category, since even now many of them are 
imperfectly understood let alone satisfactorilj' accounted for in lay 
language. An infection may seem clear cut, a meningitis, a polio- 
myelitis ; yet so often an attendant fall seems inseparable to the 
patient’s friends from the sequence of events, indeed so convincing 
a factor that often skilful arguments leave a doubt. A doubt in part 
due to our own uncertainty in many instances. Need we 
uncertain ? — or is it merely a desire to be scrupulously fair, fair t a 
is to the individual'for whom a favourable medical opinion may mean 
a reward in cash, commonly called compensation. A study of nervous 
infection is pertinent now that more is known of the mec anis ^ 
whereby a virus acts, and the realisation that this variety o 
at least is self limiting. For example in poliomyelitis during 
epidemic only a proportion of the victims develop 
indisputable form ; others, although undoubtedly affected by m 
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from all the circumstances, yet recover completely owing to some 
unrecognised resistance "which allows a general reaction to stop short 
of calamitous paralysis. This must be a process dependent upon 
inherent factors of constitution and well-being favourable and un- 
favourable, but also influenced by matters external of which who can 
say that trauma is not one. While the virus is. exerting its evil influence 
and the patient is little if at all affected, there must be a point at which 
the outcome is in doubt and at which the outside effects are all important 
for good or bad. Thus if we imagine these points in the process at 
any one of which an accident, less or more, may occur, its results 
manifestly will differ according to the timing— little or nothing if early 
or late but overwhelming should it happen when the natural process 
is in doubt. We cannot escape the complexity of this problem, and 
nothing but added confusion accrues from attempting to simplify it. 
One solution would be to allow that any accident at any time during 
the accepted incubation period was held responsible, but that could 
never be allowed since clearly it would open the door to a greater 
degree of unscrupulous evidence than exists at present. A fair and 
more honest attitude is to state the facts clearly, a matter by no means 
as easy and simple as it sounds, and to leave it to others to make the 
judgment. 

The illustration of poliomyelitis is not peculiar, the principles 
implied being equally applicable to a "wide range of conditions, many 
much more common if less dramatic, including almost all forms of 
neuritis, brachial, sciatica and the rest. 

Sometimes, indeed often, one despairs of litigation. It is endless 
and often unsatisfactory, but so too are examination tests which have 
been in vogue for a much longer time and always had their critics, 
yet remained unreplaced for want of a better system. So it is with 
litigation, the real pity being that it has become increasingly wrapped 
up with finance. One reflects with wonder at the consternation of the 
legislators circa 1897 could they but have had a peep of the outcome 
through half a century of the laws they were formulating. It is 
appropriate to consider briefly some aspects of the Workman’s 
Compensation Act in its evolution and what it has come to imply in 
medicine to-day. Familiarity has led to indiffernece, and most of us 
are ignorant of how far the Acts have been extended and are still 
extending. The present position certainly affords material for 
reflection. Quoting Sir John Collie,^ it was calculated by the Home 
Office, in affording information as to the probable effect of the passing 
of the Act of 1897, that 150,000 accidents a year would fall within 
its scope. But in the seven principal industries for which accurate 
statistics arc obtainable, the number of cases of accident in which 
compensation under the present Act was paid in 1930 amounted to 
.461,130; in addition there were 2303 uninsured employers who 
reported that they were paying compensation in respect of accidents 
sustained by their employees. 
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Making due allowance for the extensions made by the subsequent 
Acts, and the possible increase in the numtiers employed, the disparity 
between anticipation and realisation is striking. It leads to the 
conclusion, cither that the framers of the estimate had been unduly 
optimistic and badly informed, or that they had failed to attach 
sufficient importance to the psychological and other cfTects of the 
passing of such legislation. Given in figures the comparison between 
then and now is not a question of an increase of thousands of cases 
but of hundreds of thousands, and not a question of tens of thousands 
of pounds but of millions. 

What arc the reasons for the large number of cases now coming 
under the Workman’s Compensation Act ? An undoubted one, 
pertinent to my subject, is that whereas in the original Act no 
consideration was given to disease, a constant chain has been linked 
ever since by the accumulated results of Court eases which pass into 
law an ever increasing range of possibilities. Altered conditions too 
arc playing their part ; for instance there has been a great increase 
in mechanisation, and processes have been considerably speeded up. 
which might be alleged to cause more casualties. On the other hand, 
of 113,249 accidents recorded some years ago before the war, the 
majority were due to some failure in the human element and. not to 
the machinery. There have been increased Statutory and other 
provisions framed to avoid accidents, and many operations are now 
safely performed by machinery which in the past were done by manual 
labour and put an enormous strain on the workmen engaged, rendering 
them liable to hurt. Probably, too, some of the increased number of 
accidents arc due to the carelessness and slackness which some obsen'crs 
have noticed among many of the younger generation of workers. 
The door of compensation being once opened it has since received so 
many pushes from the Legislator and the Bench in interpreting what 
is understood to be the intention of the Acts, that it is now almost as 
wide open as even the extremists could desire. 

Trauma in Organic Nervous Disease 

The approach to the organic side of this subject is perhaps best 
made by selecting in series a few of the more familiar conditions and 
bringing out the essential points as they arise. 

Disseminated Sclerosis. — During the hundred years or more 
since disseminated sclerosis w'as first recognised as a pathological 
entity, the question of trauma keeps cropping up among the etiological 
factors as indeed it must always do in any organic disease whose 
elucidation proves difficult. Even before Charcot’s wonderful 
description of the symptomatology and pathology of this condition 
an interesting paper by Leyden in 1863 emphasised the causal 
importance of trauma while linking to it damp and cold, mental stress 
and possible preceding infections. But by the start of this centuw 
the opinion was established that the principal change was a neuroglial 
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hyperplasia, and when pathological research was aided by new staining 
methods revealing more precisely neuroglial reactions it became 
customary to regard disseminated sclerosis as an infective disease. 
However, in spite of the enormous volume of work done in the hunt 
for a causal' agent, no proof has been forthcoming, and this notwith- 
standing our greatly increased knowledge of virus and other infective 
processes which show many clinical features of a similar kind. 

All through this long time theories of the relationship of accident 
have had their adherents, slightly so in the matter of causation, but 
more persistently in regard to aggravation, a question of prime 
importance in a malad}”^ which is prone to run so erratic a course of 
ups and downs, remissions and exacerbations. Quite obviously the 
distribution and incidence which has been carefully worked out 
statistically reveals an overall feature in geographical and racial 
incidence which precludes so chance a cause as accident as a prime 
factor. For instance, the disease is very common in Switzerland, 
whereas in the United States it is much lower than in Britain. Indeed 
outside Europe it seems to be rare. The geographical distribution 
can be carried further and in many instances pinned down to actual 
towns and localities. I remember well many years ago in the out- 
patient department of Professor Bing in Basle marvelling at the 
enormous number of these cases and learning from him that 3 or 4 
out of every 5 patients with organic nervous trouble suffered from 
disseminated sclerosis. Again at one time the belief was widely held 
in this countrj’’ and elsewhere that farm workers were especially prone. 
Such an idea, long disproved, is merely mentioned to show that 
environment and occupation in addition to racial distribution have 
attracted attention of workers in this perplexing field ; also examples 
of familial tendency are fairly numerous in the literature and is now 
unquestioned. 

These reasons, very briefly mentioned, are perhaps chief among 
those which account for so little attention being given nowadays to 
trauma as a predisposing cause of disseminated sclerosis. No one 
aware of the facts would be likely to claim that trauma was essential 
or even common, but equally it is certain that in an individual case 
its consideration demands the most careful scrutiny and application 
of reason to all the known facts, clinical and otherwise. It would be 
rash to deny the possibility of a causal relationship between trauma 
and disseminated sclerosis and perhaps equally rash to assert it, as 
witness this example ; — 

Female (40). Fell seven years ago, damaging right hip but breaking no 
bones. Never walked without stick and great difficulty thereafter. Always 
assumed by herself and ever\’body else to be due to accident, but examination 
only recently showed indisputable signs of disseminated sclerosis including 
pale discs, nystagmus, and an upgoing toe on both sides, the opposite as 
well as the injured. The injured leg muscles extremely stiff, but great 
limitation of movement at all joints (disuse). 
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This case brings out the following points : Did the patient have 

disseminated sclerosis at the time of the accident ? (//) Was the accident 
a predisposing factor ? (^:) W'as it a coincidence ? Clearly from the 

facts at least it can he assumed that one was merged with the other, 
since the accident was wrongly presumed to have caused so much 
incapacity. But equally it is thought to be inconceivable that peripheral 
trauma could by itself bring about such widespread central nervous 
change. Then did it “ light up ” a latent tendency ? Here it is that 
we come to the core of the problem in this important disease. 

In this connection the following case is of interest : — 

J. F. (34). Diagnosed as disseminated ,>cIero.sis in 1936, quie.sccnt until 
1943 when an attack of dyscntiy (Sonne) aggravated symptoms for a time 
but never sufficiently to prevent him tnivelling to and from his work as a 
clerk each day, until Januar}' 1945 when a bus lie wa.s mounting started 
unexpectedly, tlirowing him to the ground. He was dazed and bruised 
around one eye but managed with aid to niount the stair to his house. After 
a day or two complete paraly.si.s of the Icg.s and much incapacity of the arms 
with general aggravation of all signs was manifc.st to the extent that he 
became completely incapacitated and is unlikely to le.avc his house again 
let alone follow a useful occupation. 

In this ease the relationship of trauma to the original illness cannot 
be in dispute, the onset having preceded the accident by many years, 
but obviously it is more than a coincidence that complete incapacity 
resulted at once so strikingly that a jury must be convinced of the 
connection. Indeed in this case the substantial claim was settled 
out of court. But we arc interested more than merely in the application 
of lay reasoning to circumstantial evidence. What did happen to 
stimulate the pathological process in this man ? Could it be that 
the disturbance broke down in some way the defensive immunity he 
had acquired by altering his state of nervous tension to the extent 
that the process became irre\'crsiblc ? or was it the actual bang of his 
fall that directly damaged nervous tissue ? While preferring the 
former choice one is 3'et left unsure. 

For over a hundred y^ars a great deal has been written about the 
traumatic etiology of disseminated sclerosis. There can be no question 
that a number of eases have developed shortly after trauma. Wilsoiw 
states that the concept of a blow on the arm causing multiple plaques 
is untenable. But if emboli were proved to be the cause of the sclerotic 
plaques the statement would no longer be valid. 

J. M. Neilson ’ quotes the ease, .similar to the one aboi’e, of a fireman who 
slipped down a long flight of stairs in a sitting posture, recei\’ing thus fourteen 
bumps which jarred the spine. He appeared two weeks later inth a fully 
developed picture of disseminated sclerosis, and averred that he was perfectly 
well before the accident. 

The interpretation of this case as of nearly all, if not all, cases of 
related trauma and multiple sclerosis, is that the jarring may crj'stallise 
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or precipitate the disease but cannot actually cause it. Some authorities 
state that any acute disorder .seems capable of starting the disease, 
but others deny the relationship. Until the cause of disseminated 
sclerosis is known and the pathogenesis understood, such discussion 
is largely devoid of meaning. 

The medico-legal aspects of this difficult question can only be 
judged in each individual case. Russell Brain ^ enumerated the 
following possibilities for consideration ; — 

1. That the association is a coincidence. 

2. That traumatic lesions of the nervous system may be mistaken 

for disseminated sclerosis. 

3. That trauma may induce changes in the neighbourhood of 

pre-existing, but hitherto latent, plaques of disseminated 
sclerosis and so lead to the appearance of symptoms. 

4. That "a patient, after spending some time in bed as a result 

of the trauma, may manifest symptoms because he has lost 
the power to compensate for a defect, such an incoordination 
of the lower limbs due to a previously acquired disseminated 
sclerosis. 

5. That the trauma (^.g. a fall) may be the result of pre-existing 

symptoms of disseminated sclerosis {c.g. incoordination). 

6. That the trauma may produce a lesion of the nervous system 

(e,g. contusion) which may afford a locus minoris resistentise 
for the development of the virus of the disease, hitherto 
latent. 

War experience might have been expected to afford some light, 
especially since the age group involved coincides closely with those 
most liable. During one period when the medical admissions to my 
hospital numbered upwards of 20,000 only 8 cases were diagnosed 
as disseminated sclerosis, and in only two of these was the question 
of trauma sufficiently obvious to be considered, although even then 
their experience was no worse than that of their immediate associates. 
And in one a pale disc proved that the incident occurred during the 
course of a previously existing disease. The subject was discussed 
at a clinical meeting attended by over seventy metrical officers when 
no expression of opinion shed any very different light. A possible 
factor but not a cause. 

Epilepsy. — Of all conditions in which the role of trauma has been 
contested most hotly this is the one par excellence. Here cause and 
effect appear to be related most significantly in time and in space, 
a view-point which inevitably will impress almost all juries, especially 
those members who most fancy their ability' to make logical conclusions. 
A young man hits his head or is struck ; the degree of violence varjnng 
from trivial to serious, and at a later date, after often months or even 
years, takes his first commlsion. The two are linked together and 
thereafter the label traumatic epilepsy is affixed with the result that 
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on i-lcctrocnccphalograpluc examination. The practical aspects of 
this in connection with prevention arc fairly obvious. 

Proof of Hughlings Jackson’s definition of epilepsy as a sudden 
excessive unruly discharge of neuronal cells had to await the patient 
labour of Hans Berger who, in 1929, published the first electro- 
encephalograms. Much useful work has since been done chiefly in 
comparing brain records of patients with supposedly healthy persons 
and the Gibbs have produced a valuable classification of electro- 
encephalograms which make it possible to envisage a time when the 
use of this apparatus will be demanded ii\ all disputes concerning cause 
and effect in epilepsy. It may never offset the hard facts of legal 
logic completely, but it should and will influence the amount of 
compensation awarded. 

In my view one may summarise the situation by stating categorically 
that trauma can only cause symptomatic epilepsy by creating gross 
demonstrable cerel)rai damage, and even thus it is quite probable 
that newer methods will lay bare some inherent genetic fault, otherwise 
how is one to cxplaiit that in a scries of over 200 head wounds 
consecutively observed by myself in only two did convulsions occur 
within the first two weeks of wounding. Those not susceptible may 
have no fits although it is well known that their behaviour in other 
respects may be greatly altered and their use of even moderate quantities 
of alcohol may be pathetically grim in its results. 

Parkinsonism.— -T'he spate of literature which accumulated after 
the advent of epidemic encephalitis contains a sprinkling of references 
to the possible association of trauma to the production especially of 
the common sequel of Parkinsonism. There were advocates both 
for and against, but always doubts persisted, which were expressed 
by Kulkov ^ in the question ; “ Could it really be the fact that a 
cranial trauma by way of destruction of tissues or in consequence of 
haemorrhages in the region of paleostriatum (globus pallidus) or 
adjacent apparatus, could evoke a vivid picture of Parkinsonian 
appearances ? ” 

.Since Parkinsonism is a syndrome having various etiologies (such 
as encephalitis, syphilis, arterio-sclerosis) we can take it for granted 
that the disease may appear after a trauma which calls forth some 
very subtle and elective htemorrhage around which later sccondar)'^ 
symptoms of neuroglial sclerosis would arise. 

According to jelliffe and White, “ trauma may be a sufficiently 
exciting cause to bring the symptoms of a slumbering paralysis to the 
surface, or those of a mild case rapidly to a severe stage.” Emotional 
disturbances undoubtedly play a large role in causing the arterio- 
sclerotic foundation. The direct relation of the striatum to emotional 
activities should be borne in htind. One patient in whom I have 
watched the slowly advancing development of paratysis agitans for 
.upwards of ten years believes even now that her incapacity originated 
as a result of a painful venesection for transfusion during a debilitated 
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state after operation. In this case as in others one has seen it happen 
that tremor commenced in the injured limb. On the face of it even 
the lay imagination has to be much stretched to accept this association ; 
moreover the claimant in law would have a poor chance of establishing 
a case. Yet are we really so sure of its impossibility ? Bing ^ coined 
a phrase, “ Commotional encephalos,” to suggest a disturbance of 
function, short of a demonstrable pathological lesion, that would be 
sufficient to set the stage in a debilitated and frightened person for 
rapid advancement of a latent arteriosclerotic process. How much 
more understandable the “ lighting up ” of a dormant encephalitis, 
since it is well known that only a proportion (possibly 25 per cent.) 
of those who used to be seen with acute encephalitis proceeded to the 
Parkinson state after a very variable intem^al, often indeed only those 
in whom the acute phase was only detected in retrospect ; the remainder 
apparently making a complete recovery. 

Continental authors on the whole have been much more particular 
in mustering their evidence than we are, to the extent of often laying 
down rules by which a given case must be measured if the relationship 
Avith trauma is to be accepted. For instance Bing advances the 
following points in order to establish a causal connection between the 
trauma and paralysis agitans : — 

(1) The trauma must be severe enough to be able to cause some 

cranial lesion or at least call forth symptoms of a commotio 
cerebH. 

(2) The patient who suffered from the trauma must not have 

been previously subject to any cerebral symptoms. 

(3) The Parkinsonian symptoms must not follow immediately 

from the trauma ; their development ought to be preceded 
by some prodromal symptoms (cerebral symptoms) which 
would then gradually develop a characteristic picture. 

Trauma in Proven Conditions 

There is no difficulty in selecting the symptom-complex of herniated 
intervertebral disc as a- condition in which the link between injury 
and resulting neurological state is indisputable, differing only in 
degree and kind from a hemiplegia resulting from gross damage to 
a part of the brain, the essential difference being that the violence 
(often even trivial) fe indirect. This fact may be important since it 
introduces the principle that the outward effect of trauma may be 
invisible and established solely from the inference drawn from history 
and physical examination. Twenty j^ears ago, before the herniated 
disc complex had been explained and accepted, it is inconceivable 
that a simple jerk or stubbing of the foot would ever have been invoked 
to explain a sciatic pain, yet ob\dously many victims must have 
continued in ignorance of the role trauma had played in their malady, 
content to believe that a mysterious neuritis accounted for their pain 
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and sufTcr the indignity of teeth extraction and other measures designed 
to eradicate septic foci. Unliappily now authors try to oversimplify 
this problem by attempting to use this simple pathology to explain 
all manner of eases. But nature is not interested in simplicity, and 
in this condition our real challenge remains, which is to discover the 
true relationship between disc pressure and neuritis, since it is already 
agreed that in many instances the two exist side by side. Progress 
has naturally been slow in revealing the pathologic appearance of 
painful nerves as seldom is material available for examination, but 
now very many eases have undergone operation when it is frequently 
found that the compressed roots are thickened, congested and inflamed. 
An association that requires no septic or toxic theory to explain. We 
must beware of being too dogmatic lest we open up too attractive 
a field for litigation, and yet the implications of all this arc far reaching 
in connection not only with sciatica but of " neuritis ” in many other 
parts of the body, a suliject which for long has been in an unsatisfactory' 
state, dearly loved by the quack who finds in it a rich and safe field 
for his universal technique. 

The multiplicity of pathological lesions which affect the spinal cord 
itself are all well recognised entities whose behaviour conforms in 
each ease to a definite process whether it be inflammatory, vascular, 
or neoplastic, and yet it is the experience of all practitioners no less 
than specialists that violence less or more is presented by the victim 
or his friends as the alleged explanation. Numerous illustrations of 
this leap to one’s mind. 

A middle-aged lady with chronic lumbago secretly visited a chiropracter 
and was .submitted to the common if unorthodox procedure of powerful blows 
on the spinal column while lying prone on a table, the middle portion of whiclt 
was missing. Returning home with difficulty she retired to bed and never 
rose again. Fearful of her doctor’s censure .she lay for some weeks before 
obtaining help, but soon, by the ordered methods of diagnosis, it was found 
that a comminuted fracture had occurred at the site of a metastatic growth. 

This illustrates quite vividly that tilings arc not always what they 
seem to be, and so in every instance of spinal cord disease pathology 
must go relentlessly on, its existence brought to light by injury or 
violence, often aggravated but surely never initiated. But now the 
law of compensation has reached the point through a long series of 
litigation claims when the chances of success in law arc strong if it 
can be proved that on a given date immediately before an accident 
the patient was symptomless and normal on examination ; that violence 
was indisputable even if variable in degree, and preferably shown by 
the same medical witness that physical signs began and progressed 
from a brief time after the injury. 

A recent instance of this happened to a gamekeeper aged 6o who was 
penned between a backing car and. a brick wall, bruising but not fracturing 
his pelvis. He had been active and well before this but during the few days 
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■while recovering from Iris bruises, one foot, that on the injured side, was 
found to be weak. From this moment the clinical picture has developed into 
the easily recognised one of amyotrophic lateral sclerosis. 

Dare we say that the accident had nothing to do with the subsequent 
condition ? I think not, and for this reason ; the sequence of events 
reach a. logical conclusion especially in the lay mind, and moreover 
we are dealing with a malady whose etiology is unknown, differing 
in that respect from tire surer ground of established causes as in 
meningitis, poliomyelitis and the rest, where the reasoning even allows 
for a prodromal phase of several days, and each case follows a 
recognisable behaviour pattern. 

How different is tire picture in the j-oung boy who was admitted a few 
weeks ago -^vith severe headache and vomiting after hitting his head sharply 
against an iron girder. This youth was in the second stage of tuberculous 
meningitis and died eight days later, showing that the accident was an 
rmimportant incident. 

Carrying the argument further, it is seen that when the whole 
course of the disease is known as an entity we are medically strong, 
and conversely when much is still doubtful or uncertain we are weak. . 
None the less in spite of this appeal to reasonableness and the hunting 
down of simple but significant facts, it is safe to assume that much 
time and energy will be spent by the unwary in making impossible 
claims ; a kind of projection of theory over fact from whose occasional 
success springs continuing hope. Too often an ignorant doctor with 
a plausible manner gives an opinion tlrat will override the more 
cautious utterances of the scientific specialist. 

Since early times the association bet\veen brain tumour and injury 
has occupied attention for reasons that are too obvious to require 
emphasis. Before the advent of neurosurgery and the experience 
clinically and pathologically of two world wars, it was a matter that 
once suggested must have been extremely difficult to disprove. 
However, nowadays the most that can be said is that head injury 
may be an incident in new growths within the skull just as indeed it 
may not be. An early case showing this remains in my mind after 
many years. 

The patient, a young man of about 30, was under observation for ' 
epilepsy which had developed after a car accident. No fracture or obvious 
damage was found in the skull and no organic signs, but it was noticed that 
the fits had a Jacksonian qualitj'. However, they were infrequent and he 
returned home to take the usual sedatives. He was admitted to the same 
ward some five years later, having fallen unconscious in the street. Death 
followed and at the post-mortem two gliomata were found, one small dnd 
slow growing, in the motor area corresponding to the fits, the other near the 
corpus collosum into which a large hemorrhage had occurred. Even if it 
was allowed that the accident had caused the one glioma, it is inconceivable 
that the second could have had any association. Therefore if one had not, 
why should the other ? 
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Again reciting war experience, it is highly probable that if trauma 
had any true relationship with cerebral tumour such an association 
would have emerged in an incontroversial way among the many 
head wounds and injuries of every variety and degree. All evidence 
points entirely the other way even now when much follow-up material 
is available. The proportion of brain tumours in the army was small 
in all campaigns and in my own experience the contribution of the 
front line soldier was infinitesimal. I cannot give figures in an 
overall sense, but in a concentrated sample one remains impressed 
"with the complete absence of any hint that neoplastic pathology was 
influenced by violence — gliosis there may have been, but glioma never, 
one being compatible with continuing life, the other not. 

On the other hand vascular disturbance in the skull is common, 
with its consequent effect on nerve function. Personality changes 
following severe concussion are regular examples of this, also every 
variety of catastrophe from a ruptured ancur^’sm to a delayed subdural 
hsematoma is familiar in war as in civilian practice, but here it is 
important to recognise that violence creates a situation by itself and 
does not play a part in initiating a pathological process that is 
understood. An analogy with cardiological knowledge is appropriate 
since in this field the effect of blows on tlie chest have been studied 
•with great care. It has been shotvn convincingly that even in the 
absence of external bruising or fractured ribs the myocardium may 
be profoundly disturbed and results including coronary' thrombosis, 
arrhythmia, ventricular rupture and angina pectoris are accepted on 
occasion as due to this cause. The phrase “ inefficient heart ” is 
sometimes used to express the result accruing from a compression or 
blow over the precordium. Litigation is incessant in these matters 
with its tedious argument, but luckily up till now I am unaware of any 
claimant having the temerity to press his “ inefficient brain,” unaided 
by substantial additional signs, as the sole result of injury. Yet if 
allowed in one organ, why not in the other ? — the important point 
being that the effect of trauma is vascular and in that sense not a^ 
pathological process. 

Leaving this subject to pursue a much more controversial question 
with a vascular slant, I should like to touch for a moment on these 
difficult and little understood cases of ‘‘ burning pain ” or causalgia- 
The wretched victims of this suffer agony which is often both mental 
and physical, due to the condition sometimes being unrecognised 
for what it is with insulting psychological treatment employed and 
the fact that the pain is very real. 

An elderly miner had his left foot pinned by a fall of heavy stone. The 
skin was unbroken but extensive bmising resulted, altliough no bones were 
damaged as shown by X-ray. Verj^ shortly even the signs of bruismg 
disappeared, but gradually he complained of increasing pain on certain 
movements of the foot and in time he stated that he could not bear the weight 
of the bedclothes or a soft slipper unless the foot was swathed in wool. 'Wlien 
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I s;w him six mouths later this condition was unchanged and he was indignant 
at tvhat he felt were tltc insinuations implied by the treatment he had received. 
This man was a good tyi)e .and an excellent witnc.ss, giving his story in a 
convincing way to the extent of volunteering the statement that he felt if his 
foot was removed he would be as fit and happy as ever he had been. Most 
of the foot was tender to touch but there were trigger points which caused 
excruciating pain and .a strenuou.': attempt to draw the foot awii>'. 

Numerous similar eases arc familiar to anyone who has had the 
opportunity of studying tlie diverse effects of injury to a limb. 

Since the sixties of last century this subject has intrigued neurologists 
and physiologists. In more modern times the names of Henry Head 
and Sharpej' Schafer arc identified with personal experiment iti 
attempting its elucidation. Even now it is not fully understood, 
although the relationship between cause and effect is never in dispute, 
only the exact mcclianism is in doubt. The answer, when worked 
out as it will be, may well give a far reaching clue to the role of 
trauma. 

If we allow, as we should, that trauma of a peripheral nerve may 
disturb capillary circulation, allowing the vasomotor disturbances 
which take place in cutaneous areas deprived of sensation, then we 
are entering on an unpredictable phase of values. But it seems 
especially probable that the obscure inter-relationship of the vascular 
and ner\-ous systems may be unravelled to the extent that injury has 
a precise and definable position among the etiological causes. 

Summary of Organic AsPECTS.~The examples I have chosen, 
although by no means exhausting the possibilities, do at least illustrate 
vividly how troublesome is the ground in attempting with any degree 
of exactness to evaluate the role of trauma in the etiology of organic 
nervous disease. One recognises only too clearly the difficulties of 
offering a convincing argument for or against in a given case, but none 
the less certain principles do shine throughout, not the simplest of 
which is the need for exactness of obsen’ation, which precept embraces 
the rule that the medical witness, be he expert or other, must never 
lower his standard to that of a partisan. The ob\dousIy ill-considered , 
and biassed opinion does infinitely greater harm than mere ignorance 
to injure the age long and mutual respect of our sister profession — 
the law. As medical men we believe in the doctrine of specific causes, 
but with trauma one has to endeavour to get some general principles 
on which to go. 

Trauma in Functional Nervous Disease 

There will be those who consider that this part of subject 
should have been dealt with first, in that it is obviously the most 
difficult and most chaotic. I was tempted to do so but refrained on 
finding myself bewildered in the effort to find a single satisfactory 
line of approach. It is a crowded, tricky field to survey without 



638 


JAMES K. SLATER 


proper aid from accepted terminology, and with the years comes the 
realisation that experience is fallacious and judgment difficult, leading 
us to recognise that in medicine the area in which confident knowledge 
is at present possible is but a limited one. In the neuroses, especially 
the traumatic ones, final and absolute truth is not attainable, only 
working truth. To elaborate this a little further, one of the commonest 
mining accidents sheds much light. A fall of stone from the roof 
on to the working-man’s back is, sadly enough, a very usual experience 
as I have good reason to know after a long association with the 
Scottish Mine Owners’ Defence Association. The results of such an 
accident may best be thought of as a scale, at one end of which is the 
man whose spinal cord is irreparably damaged with all the attendant 
motor, sensory, reflex, and bladder changes. At the other end of 
the scale is the lucky man who by good fortune escapes with minor 
bruising from which he rapidl}* recovers. Between these two is every 
degree of symptom-sign combination. There comes a point on this 
scale when no sign, as we understand the term, is found and yet 
complaint is made. It is reasonable to argue that very' slightly more 
damage would have produced some organic indication on examination. 
Let us admit at once that a limited amount of spinal cord disturbance 
may be impossible to detect clinically, but in what category is such 
a case to be considered ? Is it a slight spinal concussion or a traumatic 
neurosis ? From my experience with miners and the more concentrated 
opportunities of making observation during the war, I believe that 
the correct designation only becomes apparent at some interval after 
the event. A slight spinal concussion will recover completely in a 
short time, whereas a traumatic spinal neurosis will be perpetuated 
and possibly increased for many months depending on other factors 
both conscious and unconscious in the individual. It is these factors 
that I wish now to consider. 

To turn to the dictionary is almost a digression, but in this connection 
it is helpful if the derivation is backed by acceptance and usage. The 
word “ neurosis ” in Greek means “ nerve.” In such a reputable 
publication as the American Illustrated Medical Dictionary, edited 
by Newman Borland, an accepted authority, this simple word is 
given a choice of definitions ; i . A nervous disease ; more especially 
a functional disorder of the nervous system. 2. In psychiatry, a 
relatively minor disorder of the psychic constitution ; in contrast with 
the psy^chosis, it is less incapacitating, and in it the personality remains 
more or less intact. Sometimes called psychoneurosis. Thereafter, 
among a long list, one can read that accident neurosis is a neurosis 
with hysterical symptoms caused by accident or injury, and that 
traumatic neurosis is one w^hich results from an injury. It would 
weary you to amplify, but what in fact does it all mean ? No one 
will deny the good faith of these important authors, only their helpful- 
ness in this subject is disputed, since the unwary are too often betrayed 
by an exchange of words for knowledge. This, in effect, is the very 
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essence of the problem, since so much of our understanding is ijcmuscd 
by vague thinking wliich passes for learning let alone knowledge. 

The effect of trauma on the mind is conditioned by conscious 
thought which in turn is under the influence of subconscious processes. 
This involves diathesis and character, together with an incalculable 
something that we regard as personality, all adding up in an individual 
to a state for which at present we have no reliable yardstick or measure. 
These factors arc egocentric, but when an incident occurs a further 
consideration arises due to suggestion accruing from the circumstances 
of the accident ; the aggregation of all these resulting in the behaviour 
of the person daring the weeks and months following the injury. 

lNTERPRET.\TION OF DELAYED NEUROSIS FOLLOWING ACCIDENT.— 

T. B., aged 35, a shaftsnian in the mine ceased woric on 3rd April 1946, 
claiming to be unflt on account of “ an injured leg and sliock ” which he 
attributes to be the re.sult of an injurj' he sustained in September 1943. At 
that time apparently he was engaged at the installation of some new plant in 
the shaft and was in the act of transferring a pipe from one rope to another. 
The signal had been sent to the \vinding engineman to lower the cage but 
instead of doing so the cage was pulled back and the man was thrown over 
abeam and had to climb part of the shaft. I saw him on :5th May 1946, 
when in addition to tliese details he told me that he was not unconscious 
and the bruising of the leg only necessitated his remaining at home for five days. 
After tliis he did light work for six weeks and then obtained other occupation 
of ordinary work in the mine. Later, in about six months, he resumed his 
usual work but in another pit ; however, at the end of February this year he 
went to his original post in the pit where the, accident occurred. After five 
weeks of this he was vmable to continue because of increasing weakness in 
his back and a feeling of nervous strain. In answer to questioning he alleges 
that these sensations have been present in varying degree since the accident, 
sufficiently on one or two occasions to keep him off work for a week or so at 
a time. He admitted that the original shaft haunted his thought and that, 
while able to continue at other work, he had a horror of liis original job, and 
always opposed the suggestion that he return until he finally did so tvith, 
what he termed, the inevitable result. Since being idle he alleges that his 
symptoms have become steadily worse. 

In appearance the man had a good colour and was well nourished. He 
moved carefully and slowly, holding himself stiffly. Hands were tremulous 
and reflexes lively but there were no signs of injury and no indication of 
organic disease in the nervous system or elsewhere, but the pulse rate was 
rapid at 100 per minute. 

My summary of this case was : that the immediate effects of the 
accident in September 1943 were slight, but gradually an anxiety 
has developed which is said to be increasing. It is a typical functional 
state and not associated with any signs of organic disease. In my 
view the condition is not due to the accident as such but is compatible 
with an attitude of mind that has developed and been elaborated by 
a subconscious dislike • of his particular place of work : aggravated 
by suggestion coming from friends and others. Had the workman 
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not returned on February last to his original location, the present 
state of anxiety neurosis would probably never have arisen. 

That, of course is nay honest view reached by normal medical 
processes of deduction and assessment. One is convinced of its truth 
in fact, but this is an instance where the processes of medicine, perhaps 
aided by what the cynics call a hunch, come into conflict with the 
logic of the law whose" representative will call dramatic attention to 
the far reaching emotional disturbance . to the man of the grim 
possibilities inherent in the circumstances of the original accident 
and the present cruelty of endeavouring to establish that the claimant 
was work-shJ^ In this case a haunting fear was the dominant factor, 
to the exclusion of all others, including compensation. Yet how 
frequently in the attitude of to-day, pandering to the popular trend, 
would all attention have been drawn to the financial motive. 

Two people of like age may receive a similar blow, the one at 
football, the other at work, neither really serious, yet while one recovers 
spontaneously, the other frequently undergoes a lengthy period of 
invalidism. Surely it is something more than the presence or absence 
of inducement. In a sense the subconscious process is the same, 
desire to exploit the situation, the footballer gaining prestige by an 
' early return to the game, the workman escaping from an unpleasant 
routine to enjoy leisure and perhaps sympathy. There the matter 
ended in the days before the vast experiment originated by the 
Workman’s Compensation Act. Since the advent of this, however, 
a new factor has arisen which has proved to be a testing ground both 
for the credulity and good faith of mankind. Other countries than 
ours have been confronted with interpreting and applying similar 
legislation, and against the justice which it has brought to men’s 
lives must be offset the proven fact that the millions spent annually 
increase steadily, and with the outlay an enormous addition to the 
army of men off work. The cumbersome machinery itself involves 
endless delays during which the workman’s sjnmptoms, originally a 
“ traumatic neurosis,” become transformed into a “ condition neurosis ” 
in the sustained effort required in a fight for compensation. 

No sane thinker to-day would ever deny the injured workman his 
due right to have the best available treatment and at the same time 
reasonable provision for himself and his family, but the greatest evil 
arises from the principle of lump sum settlement which provides a 
happy hunting ground for the less scrupulous type of lawyer and 
even more importantly a sustained mental collision for the victim. 

To distinguish between neurosis and malingering is a relatively 
simple clinical procedure, and yet the medical literature on the neuroses 
following trauma is frequently tainted by an under current and by an 
unwarranted hostility and antagonism toward the neurotic, implying 
that he too is a simulator, thus losing sight of the fundamental nature 
of the condition. This attitude does much -harm in its perpetual 
denouncing of the neurotic and in the condemnation of his inevitable 
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desire for compensation. Whereas so often it is not the victim himself 
who first thinks of the matter but more frequently his friends and 
advisers, the injured being stampeded by these influences when he 
comes to recognise the amazing therapeutic indifference of the many 
medical men who confront him as the case develops along the usual 
partisan lines. Then he begins to sort out those who are for him 
from those who are against and conditions himself accordingly. The 
physician who is there to alleviate human suffering often adds insult 
to injurj^ by his manner, which undoubtedly traumatises the psyche 
of the injured, and docs much to bring about secondary elaborations. 

The " wish for compensation ” explanation has i)ccn so publicised 
to the extent that it masks the vastly more complicated etiology of the 
psychoneurosis. This persistent notion has tended to oversimplify 
the whole problem, but one has seen too many cases where the measure 
of secondary gain from continued illness is insufficient to account for 
such lasting disability. 

Not infrequently one has obser\-ed a workman with a highly 
developed sense of family responsibility who has continued at work 
after injury in spite of subjective symptoms such as dizziness, back 
pain and headache, who makes no claim for compensation and does 
not show secondary elaborations. The success of such an effort 
depends on a number of factors — intensity of the symptoms, character 
of the work, make up of the individual. Proper guidance and psycho- 
therapy in the very beginning of the illness are important. Our best 
approach medically is to regard compensation as, at most, offering 
merely a secondary gain from illness. 

Some years ago as a result of a disastrous mine explosion I had 
the opportunity of observing very closely the gradual development of 
this secondary elaboration in a group of over twenty men who had 
experienced relatively the same type of accident. At first each case 
had its own individuality and personal variation of symptoms, not 
untempered with relief that Providence had spared a worse fate, but 
slowly as time dragged on, with the inevitable group discussion and 
example, each of these men evolved an indistinguishable neurosis 
pattern that was pathetic to witness. Superficially it might be regarded 
as the herd instinct towards reward, but as one got to know these 
men the complexities of each problem became increasingly apparent. 

The point I should like to make is this ; — ^that a useful experiment 
might have been made by persuading every second man immediately 
after the accident to do a job within his capacity, probably much 
easier than his normal work, but at a similar wage. Then the future 
progress of each group could have been watched with a control for 
comparison at every stage. 

Conclusion. — ^The most conflicting opinions concerning the 
organic effects of trauma on the nervous system are to be found in 
the vast amount of available literature. I have attempted within 
the limits of this paper to indicate the present position of our knowledge 
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as I see it, hoping to avoid the aspersion of being dogmatic, since 
such an attitude as yet has little to commend it. Nonetheless we 
must try thoughtfully and faithfully to sec what light there is, expecting 
in time to build up the truth on a foundation of fact. 

In the post-traumatic neurasthenias and post-traumatic hysterias, 
as I feel they should be called, one has laid emphasis on the interv’ening 
period of meditation and suggestion, while trying to relegate the 
question of compensation to a more subsidiary role than is given to 
it by many who arc guided mainly by the fashion of the times and 
enjoy a simple explanation where indeed none exists. 
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THE TREATMENT OF PULMONARY TUBERCULOSIS 
DURING THE PAST FIFTY YEARS* 


By R. Y. REERS, M.D., M.R.C.P.Ed., F.R.I'.P.S. 

Mcdiavl Director, Red Cross Sanatoria of Scotland 

Introduction : The Sanatorium. — ^As a preliminary to our survey 
of the treatment of pulmonary tuberculosis during the past fifty years, 
let us cast our minds back to the year 1896 and take stock of the 
therapeutic position as it tvas at that time. Much had happened 
during the century which was then drawing to its close and the 
literature on phthisis was blazoned with the names of men whose 
painstaking research was shedding a new light on one of the major 
medical mysteries of the Middle Ages. The morbid anatomists had 
placed the pathology of the disease on a sure foundation, Villemin 
had demonstrated the transferability of the tubercle from animal to 
animal, and Koch had shaken the medical world with his demonstration 
of the causative organism. In Germany, Hermann Brchnicr had 
established the first sanatorium at Goerbersdorf in Silesia and his 
example had been quickly followed by Peter Dcttwciler and by Otto 
Walther. In Britain, the Brompion Hospital had been established 
for some fifty-five years and here, in our own city of Edinburgh, the 
Royal Victoria Dispensary had been founded in 1887, followed a 
year later by the opening of the Royal Victoria Hospital. Across 
the Atlantic, Edward L. Trndeau had won his own personal battle 
with the disease and in 1 884 had founded in the Adirondeck Mountains 
that sanatorium which was to prove a model for the many others 
which quickly followed. The idea of the sanatorium had been born, 
and throughout the world the inauguration of the hygienic-dietetic 
treatment of tuberculosis was under weigh. Other important events 
having a profound bearing on therapeusis were pending, and these 
we shall consider in due course, but for the moment let us confine 
our attention to the basic principles of treatment and see in what 
light they were regarded fifty years ago. In the year 1898 the July 
number of the British Medical Journal contained an article by 
Dr Robert Philip on “ The Universal Applicability of the Open-Air 
Treatment of Pulmonary Tuberculosis ” in which he discussed the 
methods of treatment then in practice at the Royal Victoria Hospital 
in Edinburgh. He summarised the essential features of the treatment 
as follows ; — 

(1) free access of air and sunlight into the rooms ; 

(2) an out-of-door life ; 

* Read at a meeting of the Tuberculosis Society of Scotland, held in Edinburgh 
on loth.May 1946. 
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(3) graduated exercise including light dumb-bell or Indian Club 

exercises, golf, quoit throwing and cycling ; 

(4) daily bathing ; 

(5) an adequate diet with three main meals and two snacks daily. 

Medicines played but little part in the scheme of treatment, the only 
two mentioned being cod liver oil and arsenic. 

It is interesting to note the author’s comments on the results of this 
treatment ; “ In so chronic and treacherous a disease it is not wise 
to speak confidently of cures effected. The proportion of patients, 
however, who have left the hospital and maintained for years continually 
good health and been able to resume regular work, perhaps with a 
change of employment, is a large one. On the other hand disappoint- 
ments are frequent.” Dealing with the causes of these disappointments, 
Dr Philip remarked, ‘‘ In the first place our patients are chiefly in 
poor circumstances and are compelled too rapidly to resume the 
conditions of life which induced the disease, and secondly the resources 
of the institution arc so limited and the demands so enormous that the 
patients’ stay in hospital has often to be curtailed where it ought to 
be prolonged.” Forty-eight years later we have still not succeeded 
in solving the problem of the waiting list. 

It will be noted that the emphasis in treatment was placed on 
fresh air and graduated exercise rather than on rest, a regimen which 
was powerfully supported by Marcus Paierson and his imitators in 
subsequent years. The influence of Paterson exercised a profound 
effect on the treatment of pulmonary tuberculosis in Britain, and the 
Frimley system of exercise and controlled auto-inoculation was widely 
practised in British sanatoria long after its fallacies had become obvious. 
On the Continent and in America the enthusiasm for exercise never 
outstepped the bounds of discretion to the same extent as it did here, 
and while our patients were being encouraged to wield the axe and 
the pick (it is recorded that the working achievements of the Frimley 
patients included the excavation and concreting of a 500,000 gallon 
reservoir (Powell and Hartley, 1921)) others were discovering the 
benefits to be derived from prolonged and intensive rest. In due 
course the lesson was learnt and slowly the pendulum swung. The 
modern view was well expressed by Willis (1944) when he said ‘‘ A 
scheme of much more rigorously maintained bed rest regimen has 
come into use. Emphasis is more and more being placed upon 
placidity of mind and body as essential to early recovery. The patient 
is being told as never before of the advantages of relaxation. He is 
fortiinate who can lie still for long hours each day without anxiety 
or impatience — waiting quietly for time and ” the cure ” to return him 
to health and home.” In March 1946, in the latest number of our 
British journal. Tubercle, we find a brief account of the work being 
carried out at one of the English sanatoria containing these words . 
” Treatment follows established principles, more emphasis now being 
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placed on rest and food, an excess of frcsl) air not being considered 
essential or even desirable. The theoty of auto-inoculation iias been 
abandoned and exercise and work, being part of the process of 
rehabilitation, are not pushed to extreme limits.” 

RaUIOLOCiY, — While this alteration in the fundamental principles 
of the treatment of the disease was taking place other and more 
dramatic events were crowding the stage, cvent.s which were to prove 
revolutionarv’ and to make our half century a peculiarly fascinating 
period. Fiftv years ago, Wilht'lm Cotirad Ronfi^ni had just 
communicated to the world his discovery of the Rdntgen ray, which 
was to open up new vistas in phthisiology affecling not only diagnosis 
but also case assessment and management. The nineteenth century 
expert was dependent for diagnosis upon his ear and, to a lesser extent, 
upon his senses of touch and sight. Now he was to see the changes 
in the lung shown as shadows upon the screen and the film. -As 
Sylvanus Thompson has written, November the Sth iSqj will ever 
be memorable in the history of science. On that day a light which 
so far as human observation goes, never was on sea or land, was first 
discovered.” If one might digress for a moment to touch on the 
less scientific side of this memorable discovery it is interesting to 
note that within a few weeks of its announcement a firm in London 
was advertising the sale of X-ray-proof underclothing, and it is said 
(Brown 1941) that in Februarj’ 1896 an attempt was made to introduce 
a bill into the State Legislature of New Jersey prohibiting the use of 
X-rays in opera glasses in theatres. 

In a matter of weeks physicians were fluoroscoping the chest and 
watching in amazement the heartbeat and the diaphragmatic excursion, 
but a long period of controversy and scepticism was to ensue before 
the skiagram won for itself a place in the diagnosis of pulmonary 
tuberculosis. It is probable that the first paper on this subject was 
that presented by Biclerc mid Mignon before the Fourth Congress 
for the Study of Tuberculosis held in Paris on 29th July 1898, a year 
after Rosenfeld had published what is believed to be the first rontgeno- 
gram of the lung. It is unnecessary to examine in detail the struggles 
of those early pioneers against the criticism of their contemporaries 
and the imperfection of instruments and materials. The results 
which they achieved were little short of amazing, and I read recently 
a reprint of a paper in the Lancet of 25th July 1903 by Lawson and 
Cronibie in which they described and illustrated the radiological 
appearance of chronic fibroid phthisis, of cavitation, of atelectasis 
and of emphysema with most remarkable accuracy. By 1906 the 
pioneer period had passed and the succeeding ten years were to see 
the value of radiography in the diagnosis of diseases of the chest 
definitely established. From 1916 to 1925 might be called the period 
of expansion. The sanatorium physicians were entering the X-ray 
field and experience in the use of the method was emphasizing more 
and more forcibly the limitations of physical signs. An X-ray 
VOL. Lin. NO. II 2X2 
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classification of pulmonary tuberculosis was growing up. In 1923 
Graf and Kiipfcrh published their atlas “ Die Lnngenphthisc'' replete 
with fundamental knowledge for the interpretation of many of the 
shadows seen, and the interpretation of these shadows in terms of 
pathology and their prognostic significance were becoming vital issues. 
Fine points of differentiation were now. being discussed and tuberculosis 
specialists were putting patients to bed on the strength of the evidence 
provided by the skiagram. Cavitation was being treated by collapse 
therapy, and the value of the screen in the control of artificial pneumo- 
thorax was being recognised. From 1925 onwards events moved 
rapidly, and by 1930 a sanatorium without an X-ray department had 
become an anachronism. No longer was it simply a method for 
diagnosis and for the control of collapse therapy — advancing technical 
improvements were making it an accurate means of assessing progress 
of a case whilst under treatment. By 1935 sanatoria were using a 
routine monthly film of the chest as a guide to progress, and the reign 
of the thermometer was over. In 1935, heard of tomography, 

originating in Germany and introduced into Britain by MacDougall 
and the late E. JV. Tivining. Their work gained rapid recognition, 
and to-day tomography has won its spurs and has become a routine 
procedure when considering candidates for major surgery or for 
bilateral collapse. 

Collapse Therapy : Pneumothorax. — And now what of 
collapse therapy and the surgical treatment of pulmonary tuberculosis ? 
Fifty years ago the name of Carlo Forlanini was virtually unknown 
in Britain although for some years previously he had been working 
on his idea of producing pulmonary collapse by the introduction of 
intrapleural air. Until 1900, however, liis publications appeared 
only in Italian, with the exception of a brief notice in the Medizinischc 
WochenscJi 7 'iff of Munich in 1894 which read : " Based on the repeated 
favourable influence of pleural fluid and of pneumothorax in the 
course of phthisis Forlanini had made a research on the living and 
treated two cases with favourable results. The pneumothorax can 
naturally be used only on one side. The pleura bears the presence 
of air well, any reaction or irritation or any harmful influence was 
not observed. Oxygen was more quickly absorbed than nitrogen 
which is now used to produce pneumothorax. The operation must 
be slowly and gradually performed, each day a small quantity of 
nitrogen being introduced ; if it be absorbed the quantity must be 
increased. The absorption capacity of the pleura lessens as time 
goes on. After some months the interval between injections can be 
lengthened.” Published fifty-two years ago it is remarkable how little 
would require to be altered in that paragraph to-day. Although 
Forlanini’s first successful case of artificial pneumothorax was described 
in 189s, there was a long and a hard road ahead before the full 
potentialities of this method were recognised, and it was not until the 
International Congress in 1912 that he received the acclamation 
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which was his due. Before his death in 1918, however, he had the 
satisfaction of knowing that his, work was not in vain and that his 
must forever be one of the great names in tlte history of pulmonary 
tuberculosis. Many modifications have, of course, been made in 
Forlanini’s method of using artificial pneumothorax, for he believed 
that to be effective a pneumothorax should have a volume and pressure 
sufficient to ensure continuous and uninterrupted immobilisation of 
the lung. This was later seen to be unnecessary, and it was soon 
learnt also that the high intrapleural pressures required to bring 
about such immobilisation were definitely harmful. It was Ascolt, 
another Italian physician, who first suggested hypotensive pneumo- 
thorax, and who later initiated the idea of simultaneous bilateral 
collapse, thus disproving Forlanini’s principles that the tuberculous 
lung must be kept under total collapse and that the collapse could be 
applied to one side only. In America, the initial work on artificial 
pneumothorax was carried out by that forceful personality, John B. 
Murphy of Chicago. His technique was interesting in that he gave 
but one injection of air, a formidable one of at least 1200 c.c., and 
thereafter left the lung to its fate. In determining the quantity of 
air to be injected he was guided by the distress of the patient, the 
dyspnoea and the degree of mediastinal displacement. Murphy did 
but seven cases in all, as he quickly came to the conclusion that the 
operation was so simple that it could be safely left to the physician 
— a decision which, .considering Murphy’s somewhat daring methods, 
was probably one to be applauded. From Murphy and Chicago 
our study takes us again to Europe and to Christian Saugman of 
Copenhagen who, stimulated by Murphy’s publication of his method, 
began the practice of pneumothorax in Denmark and who, in 1904, 
introduced the water manometer into his apparatus for routine use, 
thereby contributing immeasurably to the safety of the operation. 
The principle of and the tools for pneumothorax were now complete, 
and it remained for many workers to refine technique and indications 
and for pioneers in each country to popularise the method. It would 
be fascinating to trace the development of this treatment on the Continent 
and to review again the names of those to whose work we owe so much, 
but we must move on to the year 1910. In that year Claude Lillingston 
returned to Britain from Norway, where he had been undergoing 
sanatorium treatment and where he had had an artificial pneumothorax 
successfully induced. No one in Britain was practising this treatment 
as yet and so his first refill was administered by himself — with the 
assistance of his wife. His second was given by Vere Pearson at 
Mundesley Sanatorium (Pearson, 1942) and shortly afterwards 
Lillingston himself carried out the first British induction of a pneumo- 
thorax at Mundesley. The names of Lillingston and Pearson are 
preserved for us in the apparatus which they devised, the first model 
of which was constructed under their supervision by the sanatorium 
gardener. There was the usual protracted incubation period while 
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the new method was critically scrutinised, and for some years its 
application remained in the hands of a select few. Parry Morgan 
was the first physician in this country to suggest and practise selective 
pneumothorax, and in 1920 Fernande:: recorded six cases treated by 
simultaneous bilateral collapse, but in spite of this evidence of 
thoughtful and enterprising work progress was slow, and we find 
Caj-Iing (1920) recording results in 54 cases prefaced by these words : 
“ This treatment has only been attempted in cases that were doing 
no good on ordinary lines and for w’hom, therefore, the outlook was 
thoroughly bad : all have iDcen cither advanced or acute, and all 
presented more or less unilateral disease.” Small wonder that the 
results of these 54 cases w'crc unimpressive or that the author felt 
constrained to remark in the concluding paragraph that “ the treatment 
requires some facing and patients are much more he'lped by seeing 
good results in the flesh than by any explanation of the theory." 
Notable w^ork by CHvc Riviere and by L. S. T. Bnrrcll did much to 
put pneumothorax on the therapeutic map ; the indications for its 
employment were gradually widened and as the nineteen-twenties 
rolled on it came to be regarded as the treatment of choice for pulmonary 
tuberculosis. While many spectacular results have been rightly 
claimed for pneumothorax .there have also been many failures, and 
it has taken time and experience to demonstrate its limitations. The 
contemplation of tuberculous empyemata, broncho-pleural fistula: and 
unexpandable lungs have had a salutary effect in curbing over- 
enthusiasm and in teaching us that an ill-considered pneumothorax 
can have a nasty sting in its tail, however gratifying the immediate 
I'esult may have been. The past ten years have seen the rationalisation 
of the treatment, and the reeent pertinent observations of Rafferty 
(1944) have summarised admirably the present position. We know 
that in many cases the complications of pneumothorax can be avoided 
by a more judicious selection of cases and that pneumothorax is not 
invariably the first step in any programme of collapse therapy. We 
have learnt that acute pneumonic disease, the thick-walled apical 
cavity and the presence of trachco-bronchial disease are definite 
contraindications and, perhaps most important of all, we have at last 
grasped the imperative necessity for terminating a contra-selective 
collapse at an early stage. 

Before leaving the subject of pneumothorax let us glance backwards 
to the year 1913 when, in Stockholm, Hans Christian Jacobacus was 
striving to overcome one of the major obstacles to the success of the 
treatment. Pleural adhesions had prevented effective collapse m 
many cases, and it was in 1915 that jacobaeus first described his 
instrument and his technique for closed intrapleural pneumolysis to 
replace the much more dangerous procedure of open division of 
adhesions introduced in 1908 by Friedrich. The usual latent period 
ensued, but the successful results which were achieved by Jacobaeus 
could not be denied, and the popularity of the operation steadily 
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incxcascd throughout the nineteen-twenties. Its scope w.is widened 
still further in 1924 when Eloesscr and Brown proposed to enucleate 
the parietal ends of short ndhesiom from the tlioracic wall. In Britain 
the late F. G. CliiVidlcr and PrUr Edwanh were early in the field 
and did much to establish the operation as an essential part of 
pneumothorax therapy. It has added greatly to the elTectivene.ss of 
pneumothorax, and to-day almost every sanatorium in the country is 
or should be in a position to have adhesion section carried out in its 
own neighbourhood. In experienced hands it is relatively safe Init, 
like many other operations in tuberculosis work, it is perhaps not ipiite 
so simple as it looks, and for the inexperienced and the over-enthusiastic 
the potentialities for disaster arc considerable. 

ThoR-ACOPLASTIC Operations. — Thus far in our review we have 
been concerned mainly with the part played by the physician in this 
half-century’s assault on the disease, but during that time the surgeons 
had not been idle, and in their own robust way had been chojjping 
and caiA'ing at the thoracic wall since 1885, when de Crrmi'i/li conceived 
the idea of relaxing a tuberculous lung by operating on the overlying 
bony cage. In 1S96, Turban, working along the lines suggested by 
de Cerennlle and Spongier, was operating on an extensive and 
progressive unilateral lesion and by resection of portions of ribs 4 to 9 
secured an excellent result. The next stage in the development of 
thoracoplasty came from Braucr, who was the first to realise that 
clinical success depended upon the production of a pulmonary collapse 
comparable in amount with that obtained by induced pneumothorax. 
In conjunction with Friedrich he devised the operation of total 
thoracoplasty, and in this case " total ” was the operative word. With 
true German thoroughness they removed the whole bony framework 
of one half of the chest. The first operation of this type was conducted 
by Friedrich on iith December 1907 and the patient, a certain 
Monsieur Cordier, survived the performance and 'fourteen months 
later his condition was greatly improved. All honour to Monsieur 
Cordier 1 Unfortunately the patients who followed him were cast 
in less heroic mould and failed to survive the shock, the mediastinal 
flutter and the respiratory embarrassment which inevitably accompanied 
such very drastic surgery. A less dangerous alternative was obviously 
necessary, and Wthns (1914) and Saucrbritch (1913), working 
independently, evolved the paravertebral thoracoplasty in which 
limited portions of rib were resected posteriorily. It was this operation 
which was the immediate precursor of our present-day thoracoplasty 
and which was practised in many Continental centres and later in 
Britain until ten years ago. The results, however, were never 
completely satisfactory owing to the problem of the thick-walled 
apical cavity. Many such cavities, while reduced in size by the rib 
resection, remained as residual slits suspended from the thoracic dome, 
Md thus the operation failed in its main objective of cavity closure. 
This difficulty was finally resolved in 1935 by the work of Carl Semb 
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of Oslo, who devised the modern thoracoplasty which consists of rib 
resection combined with extrafascial apicolysis, thus securing vertical 
as well as lateral relaxation. Semb’s technique was brilliantly 
successful and in 1942 Price Thovtas was able to demonstrate that 
its introduction had doubled the number of favourable results achieved 
by lateral thoracoplasty alone. 

Phrenic Interruption. — Minor surgical procedures of infinite 
variety and ingenuity have been suggested and tried from time to 
time, but few of them have found a permanent place in the scheme of 
treatVnent. SitiertSy in 1911, proposed unilateral diaphragmatic 
paralysis to relax a diseased lower lobe in which pleural adhesions 
prevented the induction of a pneumothorax, and in 1913 Sauerbruch 
reported favourable results following this operation in three cases. 
Originally the paralysis was obtained by simple section of the main 
phrenic nerve trunk, but in 1922 Felix suggested evulsion of the ner%’e 
in order to deal with any existing accessory branches which might 
join the main nerve deep in the thorax. For many years phrenic 
evulsion remained the standard operation in spite of misgivings voiced 
from time to time as to the wisdom of permanent abolition of 
diaphragmatic function. Phrenic paralysis enjoyed a tremendous 
popularity between the years 1927 and 1935. It appealed alike to 
physician, surgeon and patient as being a concrete bit of action, a 
surgical operation, and, best of all, apparently devoid of risk. The 
literature of those years bears testimony to the enthusiasm with which 
the phrenic nerve was attacked, for example, O'Brien's publication 
in 1930 of his results in 500 cases. From 1935 onwards, however, a 
more conservative attitude prevailed ; the failure of a pneumothorax 
was not automatically the signal for the performance of diaphragmatic 
paralysis, and the temporary operation, in which the nerve was crushed, 
rapidly replaced the evulsion. Temporary phrenic paralysis remains 
the most valuable minor surgical procedure to-day, providing that 
it is used with discrimination and not asked to achieve the impossible. 
It is no use sending a boy to do a horse’s job, and relaxation of the 
diaphragm will not close a thick-walled apical cavity. 

The value of phrenic paralysis has been greatly enhanced by the 
use of artificial pneumoperitoneum, a procedure first reported by 
Vadja in 1933 and subsequently elaborated by Banyai (i934) 
by Joannides and Schlack (1936). Increasing experience in the use 
of this method is confirming the claims made for it by its originators, 
and personal experience of some 50 cases has- convinced me of its 
value. 

Pulmonary Resection. — The possibility of pulmonary resection 
has been mooted from time to time as, of course, the idea of actual 
removal of the portion of lung containing tuberculous lesions is an 
attractive one. Ttifficr, in 1891, recorded a successful case where an 
indurated tuberculous area in an upper lobe was removed through 
the second intercostal space, and various other sporadic attempts at 
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removal were made during the next forty years, including J\Iacetven's 
famous case in 1906. Recently there has been an acute outbreak 
of resection in the United States, of which the 61 cases of Over holt 
and Wilson (1945) and the 32 cases of Janes (1945) are the most 
striking manifestations. Their results, however, arc early results 
only, and we are yet in no position to assess the long term possibilities 
of lobectomy and pneumonectomy for pulmonary tuberculosis or to 
lay down definite indications for the operations. It is possible that, 
in certain cases presenting either cavernous lesions with severe bronchial 
stenosis, basal cavities which have failed to respond to pneumothorax 
and phrenic paralysis, or residual cavities persisting after a modern 
thoracoplasty, resection may eventually prove to be the treatment of 
choice, but further than this I do not think that it is possible to go 
on the available evidence. 

Other Surgical Measures. — Operative ingenuity has not, of 
course, ended with the procedures which have been mentioned so 
far. Other comets have flashed across the surgical sky during these 
fift}’ years to fade as quickly as they came. Scalenectomy, multiple 
intercostal ner\-e paralysis and induced bronchial stenosis, to name 
but a few, are now no longer mentioned. Extrapleural pneumolysis 
with its filling, first of paraffin and later of air, lingered on for some 
years, but has now been virtually abandoned, while the same applies 
to the transpleural drainage of cavities introduced so hopefully by 
Monaldi in 1935. In the obstetrical historj’’ of thoracic surgery, 
however, the miscarriages have been few and we have ample com- 
pensation in those lusty offspring which have now come to full maturity. 

Antigenic and Ghemo-therapeutic Agents.— -Turning back 
once more to more purely medical problems, the search for the magic 
potion which will eliminate the tubercle bacillus from the body has 
been pursued relentlessly throughout the years, and equally relentlesslj'- 
success has eluded the pursuers. Tuberculin faded from the scene 
years ago, at least as far as pulmonary tuberculosis is concerned, and 
gold salts are now steadily declining in popularity. Cadmium has 
also been tried and found wanting, and calcium once popular, is now 
little more than a placebo. 

The intensive chemotherapeutic research of the past ten years has 
been extended to tuberculosis ; and promin, diasone and promizole 
have followed each other in rapid succession. There is nothing to 
suggest that any of these substances is the answer to our problem and 
we must await further reports on streptomycin, the latest product 
under trial (Feldman, Hinshaw and Mann 1945). So far streptomycin 
has shown most striking bacteriostatic and bactericidal action in 
vitro and in experimental animals, but the crucial test of its application 
to human tuberculosis has yet to come. Whether the discovery of 
the effective chemotherapeutic agent for tuberculosis in man will 
come in the near or in the remote future one cannot foretell, but I 
believe that it will come and that in our time we shall reach the 
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rainbow’s end and lay hands upon that crock of gold for which 
physicians have sought throughout the centuries. 
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NOTES 


A QUARTERLY meeting of the College was held on 5lh November, the President, 
Dr D. M. Lyon, in the Chair. 

Ro^l College of Aie^-andcr MacAndrew Gillespie, o.b.e. (Edin- 

of E^inbmgh Alistair Mitchell MacDonald (Edinburgh), 

Dr Robert Alexander Miller (Edinburgh), Dr Gordon 
Oliver Home (Edinburgh), Dr Robert James Kellar, m.b.e. (Edinburgh), 
Dr Gordon Douglas Malcolm (Bridge of Earn, Perthshire) and Sir Andrew 
Da\idson (Edinburgh) were introduced and took their seats as Fellows of 
the College. 

Dr Henrj'' James Parish (Petts Wood, Kent), Dr Percival Vivian Pritchard 


(London), Dr Robert Cannichael Wood (Edinburgh), Dr Pramatha Nath 
Bardhan (Ferozepore, Punjab), Dr Hugh Michael Denne Shepherd (Shanklin, 
I.O.W.), Dr John Alexander Malloch (Edinburgh), Dr John William Durell 
Goodall (I.M.S.), Dr John Mackay-Dick (R.A.M.C.) and Dr David Murdoch 


Anderson (Braintree, Esse.\) were elected Fellows of the College. 


Drs Albert Rabinowitz (Johannesburg, S.A.), Andries Brink (Germiston, 
S.A.), Walter Henderson (Edinburgh), John Harold Derek Millar, m.b.e. 
(Edinburgh), Roderick Henrj’ Mackay Ross (Darlington), Lala Surajnandan 
Prasad (Bihar, India), Neil Simson Gordon (Edinburgh), George Henderson 
Armitage (Ciunnock, Ajurshire), Martin Matthew Whittet (Glasgow), Elizabeth 
Marion Hislop (Edinburgh), and Ian Wang (Edinburgh) were elected Members 
of the College. 

The Cullen Prize, 1946, was awarded to Lt.-Col. W. F. Harvey, C.I.E. 

The Hill Pattison-Struthers Bursaries in Anatomy and Physiologj’ were 
awarded to Mr Morris Cjuil Berenbaum and Mr James Jackson. 

The Hill Pattison-Struthers Bursarj’ in Clinical Medicine was awarded to 
Dr John Lamptey Quartej'-Vanderpuije. 


At the annual meeting of the College, held on i6th October 1946, the 
P 1 „ f following Office-Bearers were elected for the ensuing 

year:— Mr James M. Graham; Vice- 
of Edinburgh President, Professor Robert William Johnstone, c.b.e. ; 

Secretary and Treasurer, Mr K. Paterson Bro^vn ; 
President's Council, Professor Sir John Fraser, bart., Dr G. Ewart Martin, 
Mr Francis E. Jardine, Mr W. Quarry Wood, Mr Walter Mercer, Professor 
J. R. Learmonth, c.b.e. Representative on the General Medical Council, 
Sir Henry Wade, c.m.g., d.s.o. Convener of Museum Com 7 nittee, Mr W. 
Quarry Wood. Librarian, Dr Douglas Guthrie. 

At a meeting of the Royal College of Surgeons of Edinburgh, held on 
i6th October 1946, Mr James M. Graham, President, in the Chair, the foUowng 
who passed the requisite examinations were admitted Fellows : Nicholas 
Alders, m.d. univ. Vienna 192S, m.r.c.s. eng., l.r.c.p. lond. 1941 ; Charles 
James Barton Anderson, m.b., ch.b. univ. Aberdeen 1940 ; Walter Gordon 
Birks, M.B., B.s. univ. Adelaide 1937 ; Sehvyn Kerry Burcher, m.b., ch.b. 
UNIV. OTAGO 1941 ; Alexander Grant Squair Calder, m.b., ch.b. univ. edin. 
1937 ; Edward Andrews Chisholm, m.b., ch.b. univ. glasg. 1943 ; Lionel 
Mace David, m.b., b.ch. univ. witwatersrand 1935 ; Frederick William 
Thomas Davies, m.r.c.s. eng., l.r.c.p. lond. 1939 ; Arthur James Freese, 
M.R.C.S. eng.,, l.r.c.p. lond. 1939 ; Godfrey Livingstone Gale, m.b., ch.b. 
UNIV. BiRM. 1935 ; Mohandas Pumshottamdas Goradia, m.b., b.s. univ. 
bomb. 1940 ; James Bisdee Malcolm Green, m.r.c.s. eng., l.r.c.p. lond. 
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1936 ; Frederick Maurice Hanna, m.b., b,ch. trinity college, Dublin 
1934 ; Edward Leighton John, m.b., n.s. univ. lond. 1943 ; Walter Gifford 
Kerr, m.b., ch.b. univ. edin. 1937 ; James Ellsworth Laing, m.b., ch.b, 
UNIV. edin. 1942 ; Wilhelm Hendrik Stephanus Liebcnberg, med. doct. 
ARTS UNIV. AMSTERDAM 1934 ; Tobias Lcvitt, m.r.c.s. eng., l.r.c.p. lond. 
1934 ; Alastair Arthur MacGibbon, m.b., ch.b. univ. edin. 1937 ; James 
Miller Mclnroy, m.b., ch.b. univ. st Andrews 1940 ; Thomas Barr}' 
McMurra}', m.b., ch.b. univ. l’pool 1941 ; John Mackenzie Matheson, m.b., 
_ch.b. univ. edin. 1936 ; Kripa Nanda Mitra, m.b., b.s. univ. patna 1939; 

Robert Francis O’Driscoll, m.b., b.ch. nat. univ. irel. 1940 ; Geoffrey 
' Vaughan Osborne, m.b., ch.b. univ. l’pool 1940 ; Anthony Phillip Rozario 
Pinto, M.B., B.s. UNIV. BOMB. 1940 ; Elton Carlyle Richardson, l.r.c.p. and 
s. EDIN. (triple) 1941 ; George Keith Riddoch, m.b., b.ch. univ. camb. 1941 ; 
Leslie John Roy, m.b., ch.b. univ. otago 1936 ; Alexander Robertson Taylor, 
M.B., ch.b. univ. ABERDEEN 1941 ; David James Waterston, m.b., ch.b. 
UNIV. EDIN. 1933 ; Austen Young, m.b., ch.b. univ. edin. 1937. 


The examinations of the Board of the Royal College of Physicians of Edin- 
burgh, the Royal College of Surgeons of Edinburgh, and 
Royal Faculty of Physicians and Surgeons of Glasgow 
^ Board Edinburgh. The following passed 

the Final Exiuninations, and were granted the diploma 
of L.R.C.P. EDIN., l.r.c.s. EDIN., L.R.F.p. AND s. GLASG. : — Flora Sophia Bany, 
Athelstan Blench, Charles Kenneth Brown, Philip Arthur Clarke, Eric 
Dalgleish Clougliley, Thomas Corrie, Hilda Myfanwy Davies, Harry Fcrnbach, 
John Hamilton, Phaik-Lin Lim, Peter Alexander Ronald Lomic, Anna 
Majzlisz, Frederick Richard Moreland, John 'McLaughlin, John Ashton Pool, 
Edwin Wilson Russell, Richard Short, Edward Silvcrstone, Hector Jolin 
Stott, Paul John Vertannes, David Tinsley Wilson, Julius Zucker. 


University of 
Edinburgh 


At a Graduation Ceremonial held in tlie Upper Library on Saturday, 
26th October 1946, tlic following diplomas were 
conferred : — 

Faculty of Medicine — Diploma in Public Health 
Lewis Sutherland Anderson, b.sc., m.b., ch.b. (Manchester) ; Harr}' 
Acroyd Barker, m.b., ch.b. ; Alexander Da%id Christian Stew'art Cameron, 
M.B., CH.B. ; Edward Campbell, m.b., ch.b. ; King Ho Cheung, m.b., 
B.s. (Hong Kong) ; Pat Spence Clouston, m.b., ch.b. ; James Russell Gray, 
m.b., ch.b. ; William Woodman Hutton, m.a., m.b., ch.b. ; Robert Sinclair 
Kennedy, m.b., ch.b. (st Andrew's) ; Ralph Israel Sindell Lewis, m.b., 
CH.B, ; David Alexander Lowe, m.b., ch.b. ; Donald Ian M'Callum, m.b., 
CH.B. ; David M'Gowan, m.b., ch.b. (glasg.) ; Isobel Patricia MacKenzie, 
M.B., ch.b. ; John Magnus Mair, m.b., ch.b. (Aberdeen) ; Wilfrid Graham 
Pollard, M.B., ch.b. ; Kenneth David Glover Reid, m.b., ch.b. ; Douglas 
Stuart Ferguson Robertson, m.b., ch.b. ; Richard Scott, m.d. ; John Emerson, 
Simpson, m.r.c.s. (eng.), l.r.c.p. (london) ; John Sleigh, m.b., ch.b. 
(ABERDEEN) ; Bernard Snell, l.r.c.p. (ed.), l.r.c.s. (ed.), l.r.f.p. and 
s. (glasg.) ; Daniel Thomson, m.b., ch.b, (st and.). 

Diplo 7 na m Medical Radiology : — Peter Aitken, m.b., ch.b. ; Margaret 
Dickson Cameron, m.b., ch.b. (Aberdeen) ; Norman Saks, m.b., ch.b. 
(witwatersrand) ; Alexander Colin Peter Duguid Thomson, m.b. 

John Calder Wood, m.b., ch.b. (Glasgow). 


ch.b. 



NEW BOOK 


MorfU Macicnzie : the Sico' " Victorian Tragedy. By R. ScOTT STEVENSON. 

Pp. 190. London : Wni. Hcincmann. 1946. Price 15s. 

Sir Morcll M.ackcnzie, who died in 1892 .it the age of fifty-four, was one of the 
pioneers of British hatyngolopj’ and tire author of a text-book which still retains its 
value as a work of reference. It is unfortunate that he is remembered chiefly on 
account of his association with the tragic c.ase of the German Crown Prince Frederick, 
father of the notorious Kaiser William. Mackenzie was at the summit of his career 
in London when he was c.al!cd to this distinguished patient on 18th May 1887. On 
arrival at Berlin he found the German surgeons in attendance prepared to operate 
upon what they regarded .as a ease of cancer of the larynx. The final decision had 
been left to Mackenzie, who now counselled delay .as he was satisfied neither with 
the diagnosis nor with the prospects of openative treatment, hi Mr Scott Stevenson’s 
view, “ the stand Mackenzie took regarding the operation w.as perfectly correct and 
entirely justified." The m.ajority of surgeons at that time regarded complete excision 
of the laiymx with disfavour, and even the partial operation of laryngo-fissure was 
associated with a high mort.ality and scant success. A piece of tissue, removed by 
Mackenzie, w.as submitted to Professor Virchow, whose report w.as inconclusive. 
But, as the author remarks in his final chapter, “ the whole course of the disease 
was far from typic.al and on careful examination of the available evidence there is 
more than a suspicion that the cancer supervened upon syphilis.” So the doctors 
differed. The feeling ag.ainst Mackenzie was strong. Meantime the disease pro- 
gressed. In June, however, the patient was able to take part in the Jubilee Celebrations 
of his mother-in-law. Queen Victoria, and he remained in this country, under the 
care of Morcll Mackenzie, until September. It was then decided that he should 
spend the winter in the mild climate of San Remo. While he was there, the diagnosis 
of cancer of the larjmx became more and more obvious, and a palliative tracheotomy 
was performed in January. In March the aged Emperor died, and the mortally-ili 
Crown Prince hastened to Berlin to take his place as Emperor Frederick III. His 
reign was a short one, lasting only ninety-nine days. Tlie liberal regime of the new 
ruler, which might well have inaugurated a long epoch of peace, was rudely broken 
by his death, and then commenced the disastrous series of events so familiar to 
everyone. Frederick III died on 15th June 1888, with Mackenzie in attendance. 
And now there burst upon the hapless laryngologist a storm which had long been 
brevring. The case had become by this time a subject of discussion, not only in 
consulting rooms, but in all the salons and drawing-rooms and clubs of Europe. 
Morell Mackenzie felt obliged to defend himself and, in doing so, committed his 
gravest error. He published a book entitled Frederick the Noble in which he not 
only gave full details of the illness but also decried, in unrestrained terms, the actions 
of his German colleagues. It was a foolish move which merely added fuel to the 
fires of controversy. Today, at a distance of half a century, it is interesting to recall 
the case, described and discussed in clear detail by an author who is himself both 
laryngologist and politician. The story is complicated and can scarcely be related 
without a certain degree of bias, yet Mr Scott Stevenson weaves the tMe with due 
restraint, although it is obvious that he regards Mackenzie as one who was mis- 
understood, though arrogant, vain, and tactless. Incidentally, the author gives a 
vivid picture of the medical practice and of the political background of the Victorian 
Age, None can deny that the illness and death of Frederick III altered the course 
of history. ■ As one follows the details of the tragedy, one cannot but admire the 
courage and fortitude of the distinguished patient. Morell Mackenzie also enlists 
our sympathy. He lost position and prestige, an individual loss which, however, 
was as nothing, compared to the national loss suffered by the German nation. When 
Frederick III died, Germany lost a great liberal leader, and acquired in his place 
an Emperor who precipitated a world war. 

This well-written work on an absorbing theme will appeal not only to the medical 
profession, but to the ever widening circle of readers of history. There is a useful 
index and a full bibliography. 
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MOLLUSCUM CONTAGIOSUM * 

By R. CRANSTON LOW, M.D., F.R.C.P.E., F.R.S.E. 

Consulting Physician to the Skin Department, 

Royal Infirmary, Edinburgh 

{Fro7>! ihe Deparlmnit of Bacteriology, Edinhttrgh Ujiiversity) 

Most medical men arc familiar with the appearance of the lesion of 
molluscum contagiosum. It is a raised solid hemispherical projection 
of the same colour as, or slightly redder than, the normal skin. The 
centre of each lesion usually shows a small depression, but sometimes 
is capped by a rough horny-looking crust. The lesion feels solid 
and firm. It begins as a minute pin-point elevation and grows slowly 
till it reaches the size of a large pea. Whilst usually sessile, it is 
occasionally somewhat pedunculated. If squeezed gently with a pair 
of forceps, a thick whitish material like cream cheese can be expressed, 
and if this is placed in Liq. potassa: and examined unstained, even 
under the low power, but better still under the high power, one has 
no difficulty in recognising roundish or ova! bodies — the so-called 
molluscum bodies — lying among the epithelial scales. 

Molluscum contagiosum may occur on any area of the skin except 
the palms and soles. The commonest situations are the face (especially 
the eyelids), neck, and genital area. The number of lesions varies from 
one or two up to dozens, and lesions can be seen at all stages of develop- 
ment in the same patient. The eruption may begin as a single lesion 
which is followed by others in the immediate neighbourhood, or several 
lesions, may appear more or less simultaneously on different parts of 
the skin. Usually there are no symptoms, but sometimes there is 
slight itchiness, and if the patient scratches, fresh lesions may develop 
along the scratch marks. Occasionally the lesion becomes infected, 
showing all degrees of inflammation from slight swelling and redness 
to suppuration. When this occurs the nearest lymphatic glands are 
enlarged. Lesions are said to occur sometimes on the lips and inside 
the mouth, but I have never seen any in these situations. 

The lesions I have described are those usually seen, but molluscum 
contagiosum may occur in less common forms. Occasionally one sees 
very large giant forms either as a single large maybe pedunculated 
lesion or a large projecting mass with numerous umbilications on it. 

* A Honyrnan Gillespie Lecture delivered in the Royal Infirmary. 
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These have occasionally been mistaken for squameous - celled 
carcinomas. Sometimes also the lesions of ordinary size may occur 
in large flat plaques of closely-set elements, and if infected and covered 
with crusts may simulate a crusted or warty dermatitis. A correct 
diagnosis can usually be made by close inspection of the lesions at 
the edges of the patch. Another not uncommon form of the disease 
is the very small, rather flat, rough umbilicated lesion which one usually 
sees on the hands. It looks not unlike an ordinary wart and is commonly 
seen on the fingers. . Often no cheesy material can be expressed, and in 
order to make the diagnosis the centre of the lesion must be picked 
out with a blunt needle and examined for molluscum bodies. 

As the name indicates, molluscum contagiosum has been recognised 
from the first as a contagious condition. If the cheesy material 
expressed from a lesion is rubbed on the skin of the same or another 
individual the disease can be readily transmitted. 

The incubation period is anything from one to six months, but 
on the average from two to three months. It is not uncommon to see 
the original primary lesion surrounded by a crop of smaller, more 
recent ones. 

The lesions increase slowly in size and may persist indefinitely 
for weeks or months. If left alone, some of them may shrink and 
gradually disappear, but the natural method of cure is usually by 
secondary infection taking place. The central opening of the lesion 
is naturally liable to infection with surface organisms. Staphylococcus, 
streptococcus, pneumococcus and Bacillus coli arc the common 
infecting organisms. Non-pathogenic fungi have also been found 
occasionally. If near the genitals, Borrelia refringens may also be 
present. When infection occurs the lesion swells, and it and the 
surrounding skin become very red and inflamed. The nearest 
lymphatic glands also swell and may be tender. This inflammation 
may subside and the lesion gradually shrink, but usually suppuration 
takes place with the formation of an abscess which bursts to the surface, 
thus curing the lesion. 

There seems to be no reason why molluscum contagiosum lesions, 
if not infected, should not persist indefinitely, but one finds in practice 
that patients usually come for treatment soon after noticing the 
condition. Treatment and cure of one or two lesions does not lead to 
spontaneous cure of the other lesions as may occur when treating the 
common wart. Each lesion has to be treated separately till all arc 
cured. 

Infection is spread by direct contact from person to person ; for 
example, a nursing mother may become infected on the breast if the 
child has lesions on the face. It may spread in a house to severa 
members of a family either by direct contact or probably by means 
of towels. 

The chief source of infection, however, is the public baths, especia y 
swimming and Turkish baths. Jonathan Hutchinson in London 
the first to point out that Turkish baths were a common source o t le 
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infection. Practically all the cases which one sees in Edinburgh are 
in persons who attend the fresh-water swimming-baths. Some years 
ago there was a small epidemic of 8 cases in boys who frequented 
the .Warrendcr Park Baths in Edinburgh. The lesions were all either 
on the fronts of the elbows or backs of the knees. This pointed to 
the horizontal bar used for gymnastics being the source of the infection. 
After the bar was disinfected with lysol no further cases occurred. 
The contagion, however, is probably more commonly spread by the 
water or towels than by gymnastic apparatus. 

Another less common method of spread is by persons with very 
minute lesions on the hands, especially the fingers. As they look like 
warts no attention is paid to them. That such lesions may be a source 
of spread was shown some years ago (1909) when a London surgeon 
(Paton) published a report that in one year seven of his operation 
wounds developed on the site of or near the scar typical lesions of 
molluscum contagiosum. As the lesions occurred in cases operated 
on for different diseases in different hospitals or nursing homes, the 
assumption was tliat the surgeon was to blame himself. On careful 
examination he discovered that two fingers of his right hand showed 
minute umbilicated molluscum contagiosum lesions, and from these 
the wounds had become infected in spite of the fact that his hands 
were scrubbed before the operations with soap and water and then 
soaked in biniodide of mercury solution. 

There are also records where the infection was transmitted by 
tattooing and by wrestling. 

Molluscum contagiosum occurs much more commonly in children 
and adolescents than in adults, and in Edinburgh, at least, it is more 
commonly seen in hospital than in private practice. It is also commoner 
in females than males. Numerous epidemics have been reported from 
time to time, chiefly in Europe and the U.S.A. Most of these occurred 
in schools and institutions for children. The largest epidemic recorded 
was 59 cases out of 350 children. In Edinburgh there has, so far as I 
know, been no large epidemic, but cases often appear at the hospital 
in small groups of 3 or 4 at a time. 

I have obtained the figures for the number of cases of molluscum 
contagiosum seen at the Skin Department of the Royal Infirmary of 
Edinburgh during the last ten years. Before the war (1934-39) the 
number of cases averaged 78 per annum out of an average of 39,000 
■skin cases ; that is 2 per 1000 skin cases. During the war years 
(1940-1944) the number of cases dropped to about half, averaging 
only 35 per anmmi out of an average of 25,000 skin cases, i.e. I'd^pcr 
1000 skin cases. This fall in the number of cases of molluscum con- 
tagiosum and in the total number of skin cases is probably due to the 
evacuation of so many rhothers and children from the city. 

In igio Graham Little published statistics of molluscum con- 
tagiosum for Great Britain and Ireland as follows : London, 2’i per 
1000 cases of skin disease ; Newcastle, i -o per 1000 ; Manchester, 0*8 
per 1000 ; Bristol, 0*7 per 1000 ; Glasgow, 0’6 per 1000 ; Dublin, 
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3-3 per 1000 ; and in 1912 the statistics of the American Dermatological 
Association give the figure of i *6 per 1000 for the whole of the U.S.A. 

Graham Little also records that the disease occurs fairly regularly 
in London, Manchester, Newcastle, Liverpool, Birmingham, Ports- 
mouth, Bristol, Dublin, Belfast, Edinburgh, Glasgow and Aberdeen. 
Dr Christie of Aberdeen found it mostly on the arms of girls working 
in the fish market. On the other hand the disease was practically 
unknown in Leeds, Sheffield, Nottingham, Hull, Lincoln, Shrewsbury, 
Oxford and Cambridge. Graham Little points out the interesting fact 
that with the exception of Manchester and Birmingham all the places 
where it has been reported at all frequently arc sea-ports, whilst with 
the exception of Hull all the places where it is practically unknown arc 
inland. What interpretation to place on these facts is not very clear, 
and as so many factors are involved one might speculate indefinitely 
as to whether they ha\'c any significance or not. 

Besides being well known in this country and the U.S.A., molluscum 
contagiosum has been reported all over Europe, many parts of Africa, 
South America and Asia, so that its distribution is world-wide. 

The disease was first described by Bateman of London in 1817. 
In his Atlas and Practical Synopsis of Cutaneous Diseases he shows 
two plates under the heading of molluscum. In one he figures numerous 
rounded and oval nodules in the skin, many of them pedunculated 
and pendulous, scattered over the body and limbs of an adult. These 
had grown slowly, continued through life without symptoms and were 
undoubtedly molluscum fibrosum. In the other plate he figures typical 
small and large lesions of molluscum contagiosum, some of them 
suppurating, on the face and neck of a young woman. He states 
that this woman had been infected by a child whom she looked after 
and who showed similar lesions. Two other children and a servant 
in the same household also showed the same kind of eruption. He 
also mentions that somewhat later he saw two similar eases in children 
who belonged to different families but were in the habit of playing 
together. He points out in his Atlas that “ the peculiar circumstances 
which distinguish this species of molluscum from the common 
excrescences of that name arc its contagious quality and the emission 
of a milky fluid from an imperceptible aperture in the apex of most 
of the tubercles on pressure, by means of which fluid it is probable 
that the disease is inoculated.” 

Again in his Practical Synopsis of Cutaneous Diseases he states 
that " milky fluid issued from the tubercles and may be presumed to 
be the medium of the contagion." Bateman therefore quite recognised 
from the first the contagiousness of the condition, and that the milky 
fluid from the lesions conveyed the infection. It is interesting to note 
that Bateman was a graduate of Edinburgh University. He was 
born at Whitby in Yorkshire, where his father was a surgeon. He 
began the study of medicine in London, then came to Edinburgh, 
and after continuing his studies there graduated M.D. of Edinburg 
University in 1801. He practised in London and was one of t e 
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pioneers in Dermatology. Shortly after publishing his description 
of molluscum contagiosum Bateman mentioned his cases to Professor 
John Thomson, who was the first Professor of Pathology in Edinburgh 
University, occupying the Chair from 1831 to 1842. Thomson 
evidently had kept the condition in mind, because shortly thereafter 
he told Dr Paterson of Leith (to whom I shall refer again) that he 
had seen‘ three cases of molluscum contagiosum in a family living in 
the Canongate in Edinburgh and other three cases (one adult and two 
children) at a fami in the vicinity of Edinburgh. Professor Thomson, 
therefore, was quite familiar with the condition. After a fairly thorough 
search I cannot find any record of these cases having been published 
or even referred to in his lectures to his students. 

The next report of cases of molluscum contagiosum is in the 
Eciivbiu'gh Medical and Surgical Journal ai 1S41 by Professor W'illiam 
Henderson. There he mentions three cases of molluscum contagiosum 
which he had seen in 1834, all in one family, residing in Jamaica Street, 
Edinburgh, and a fourth case in a child in the habit of associating with 
these three, and he emphasises the obvious contagiousness of the 
condition. A fifth case is also described in a boy eight years of age 
who died of pulmonary and abdominal tuberculosis. In the description 
of the post-mortem on this child he quite rightly regarded the molluscum 
contagiosum as unconnected with the tuberculosis. From this case 
he obtained abundant material for investigation. He shows figures 
of molluscum bodies which he calls " globular cells of which the 
atheromatous matter, which can be squeezed from the tubercle, chiefly 
consists.” He also dissected out a lesion from the subjacent tissues 
and described its lobulated character and suggested that the 
atheromatous secretion was the means by which the disease was 
propagated. He tried to inoculate the condition on the human skin 
by means of material squeezed from lesions, but was unsuccessful. 

Those of you who are interested in the personality of medical 
pioneers will find some interesting details about Professor William 
Henderson in Comrie’s History of Scottish Medicine. He succeeded 
Professor Thomson in the Chair of Pathology in. the University in 1842 
and occupied the Chair for twenty-seven years. ' He published a 
number of clinical studies on diseases of the heart and large blood 
vessels, and was one of the first to use the microscope in the study of 
changes in the internal organs, describing in 1841 the appearances 
in the lung in pneumonia and other pathological conditions. He is 
also reputed to have been the firk to distinguish between typhus and 
relapsing fever, both very important diseases of the time. But he is 
chiefly remembered by the storm raised in 1845 when he went over to 
Homoeopathy. On that account he had to resign his appointment 
at the Infirmary, where he was a physician and taught clinical medicine. 
His colleagues, including Syme and Simpson, tried to oust him from 
the Chair of Pathology, but were unsuccessful. A controversy raged 
for about eight years, and in reply to attacks Henderson published 
numerous pamphlets upholding his position. He lived for many years 
VOL. nil. NO. 12 2U2 
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at 63 and later 61 Northumberland Street, removing in 1857 to 50 Moray 
Place, and six years before he retired he went to 19 Ainslie Place where 
he died. 

In the same year (1841) as Henderson published his cases of 
molluscum contagiosum, Robert Paterson, a physician to Leith 
Dispensary, also published three cases of molluscum contagiosum 
from which he removed lesions and examined their structure. He 
described the whitish milky fluid which could I^c expressed from an 
irregularly-shaped cavity in the interior of the tumours. He mentions 
that it is composed of peculiar globules which, under the microscope, 
are seen to be entirely composed of oblong and ovate nucleated cells. 
He describes each globule or molluscum as consisting of three layers 
from within outwards, viz. a central area filled with small-granular 
material, surrounded by a definite membranous capsule (or as he 
calls it — a vesicle) and external to that a more transparent membrane 
which attaches the bodies to each other. He gives the diameter of 
these bodies as inch, i.c. •25ft, which is exactly the size established 
by modern methods of measurement. Although Paterson gives a 
fuller description of the microscopic appearances of the molluscum 
bodies than does Henderson, it is obvious from their respective articles 
that they had seen each other’s cases of molluscum contagiosum and 
discussed the question of the molluscum bodies together. Henderson 
and Paterson therefore have the credit of being the first to describe 
cell inclusion bodies as the cause of disease. Considering that this work 
was done over a hundred years ago, when microscopic histology was in 
its infancy and the methods of preparing specimens for microscopic 
examination were very primitive, it is wonderful how accurate their 
findings were. It is not so surprising in the case of Professor Henderson, 
who was a teacher of Pathology, but, in Paterson’s case, it is very 
creditable that a general practitioner in Leith should have done such 
good work. 


Histology of Molluscum Contagiosum 

The microscopic changes seen in a stained (Hmmatoxylin and 
eosin) section of molluscum contagiosum are quite characteristic. 
What is most striking is the great hypertrophy of the epithelial cells, 
so that the epithelial layer becomes about six times the thickness of 
the normal. This leads to a bulging upwards to produce the domed 
lesion and the compression of the skin papillre by the mass of enlarged 
cells, so that the growth takes on an appearance superficially resembling 
a secreting gland. In the early work on this disease the condition 
was thought to arise from the sebaceous gland or hair follicle, and 
therefore was described under such names as acne varioliforme, acne 
molluscoide, sebaceous molluscum, etc. ; but it was later recognised 
that the lesion had no connection with the skin appendages and that 
the material, which could be squeezed from the lesions, was not 
sebaceous-gland secretion. On examining the section from belov 
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upwards, in addition to the increased size of each epithelial cell, one 
obscr\’es that the nucleus is much larger and more distinct than normal. 
It was noticed by many workers that some nuclei show two or more 
nucleoli, which vzry in size and may sometimes be extruded from the 
nucleus into the cytoplasm of the cell. This gave rise, at one time, 
to much discussion and the suggestion that they were intranuclear 
inclusions. Finlay and Ludford (1926) state, however, that nucleolar 
extrusion is a phenomenon associated with normal keratinisation in 
most epithelial cells, and careful examination of the appearances in 
molluscum contagiosum confirms one in this conclusion. In the 
cj’toplasm of the cells a short distance above the basal layer of the skin 
roundish, oval or pear-shaped bodies, stained with eosin, appear. 
These are now generally known as Henderson-Paterson inclusion 
bodies. They are found in many of the cells, and as the cells grow 
upwards towards the surface these bodies increase in size, pushing 
the nucleus to the side of the cell, so that it becomes flattened, crescentic 
in shape, and stains very darkly. There is usually only one inclusion 
body in each cell. When one reaches the level of the granular layer 
of the skin, one secs the large inclusion body surrounded by masses 
of hypertrophied keratohyalin granules stained very darkly with the 
hsematoxylin. The inclusion bodies at this level also frequently show 
an oval or rounded clear space at one end. This is apparently an 
air-space. At the level of the horny layer the stratum corneum is 
well formed, and between its layers lie numerous slightly shrunken 
Henderson-Paterson bodies. *It is rather astonishing to find how, in 
spite of the presence of inclusion bodies in so many of the epithelial 
cells, the other uninfected cells, though hypertrophied, go through 
all the stages of normal keratinisation to produce normal stratum 
corneum cells without any signs of parakeratosis. 

At one time it was suggested that these inclusion bodies were 
protozoa, and Bollinger and Neisser thought they belonged to the class 
of Gregarines. Later this view was abandoned, and for many years 
they were regarded as swollen epithelial cells undergoing a form of 
hyaline degeneration, but now it is generally admitted that they are 
the containers of virus elementary bodies, and if one examines them 
under the oil immersion lens one sees that each inclusion has a kind 
of outer membrane from which trabeculae, extend into the interior, 
breaking it up into compartments which are filled with innumerable 
small granules often called Lipschutz bodies, after Lipschutz, who 
first described them in 1907. He thought they were protozoal elements 
and called them Strongyloplasma Hominis, but they are now generally 
recognised to be elementary bodies similar to those found in other 
virus diseases. They can just be distinguished with an ordinary oil 
immersion microscope and look like masses of little granules. It is 
difficult to say at this magnification what their shape is, but they 
have been shown under the electron-microscope to be slightly elongated 
and square-ended. As the inclusion bodies grow older their capsule 
becomes more and more opaque, so that from the stratum granulosum 
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upwards it is no longer possible to see the elementary bodies. They 
can, however, be demonstrated by making films from crushed 
molluscum bodies and staining them with Giemsa, Pasehen or Mann’s 
stain. This virus was first demonstrated to be a filter-passer by 
Juliusberg in 1905, and this has been repeatedly confirmed 6incc. 
Finlay found that it retains its vitality in 50 per cent, glycerol for 
one month. Its size was given by Lipschutz and others as -25 [i, but 
van Rooyen estimated it at *3 or -35 /x.. 

Van Rooyen by his micro-dissection experiments has done much 
to confirm these skin section findings. He showed that the inclusion 
body could be shelled out of the epithelial cell, leaving a cas'ity behind. 
He found it to be oval or pear-shaped, possessing a definite surrounding 
membrane not attached in any way to the cell cytoplasm. At the 
broader end of the body the capsule is thick and opaque, whilst at the 
other end, which is more pointed, it has a thin translucent cap. At 
this end it is readily ruptured and the contents removed. The contents 
consist of myriads of minute elementary bodies embedded in a jelly-like 
substance. Van Rooyen has also shown that the outer covering 
membrane of the inclusion body probably consists of carbohydrate 
material, and by micro-incineration methods that it contains more 
calcium than the surrounding body tissues. 

An interesting question arises and much controversy has taken 
place as to how these and other cell-inclusion bodies are formed. 
Arc they produced from the cytoplasm of the cell as a reaction to the 
presence of the virus, or arc they produced by the virus itself ? Although 
the majority of workers regard them as a cell product, there is a good 
deal to be said for the opposite point of view. Many organisms arc 
known to surround themselves with a sticky matrix ; for example, 
in Trichomycosis nodosa on the axillary hairs, the condition is due to a 
streptothrix (Actinomyces Tenuis) producing a sticky matrix which 
dries into a hard cement-like substance that adheres firmly to the hair. 
A somewhat similar thing is also seen in most fungus spores. Take 
for example the Penincillia. The spores at first arc quite colourless, 
and their outline can be clearly seen, but in a day or two they become 
cloudy and indistinct because of a substance which covers the spores, 
seems to coagulate and turn green in colour. The same thing happens 
with cultures of Aspergillus Niger. At first the spore is quite clearly 
seen, but in twenty-four hours it is completely obscured by a black 
material which has exuded from it and coagulated so as to form a dense 
black covering which after a day or two dries and shrivels. Is the 
capsule of an organism such as the pneumococcus not of similar 
origin ? Only under certain growth conditions is the capsule produced 
by the organism. Similarly it is suggested that when elementary bodies 
get into an epithelial or other cell cytoplasm each colony becomes 
surrounded by a material produced by themselves. This material 
coagulates to produce the outer capsule and the trabeculae inside the 
inclusion body. As the inclusion body becomes older the outer capsule 
dries more and more till, when (in molluscum contagiosum) it reaches 
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the surface, the outside is firm and solid because it has dried, but 
inside, where the matrix is not exposed to the air, it is still of a semi- 
liquid sticky consistence. 

There is no evidence of immunity to molluscum contagiosum. 
Treatment of a few lesions (with carbolic acid or COo snow) does not 
lead, as sometimes happens with ordinary warts, to the disappearance 
of untreated lesions. The condition is purely an infection of tlie skin 
epithelium, and there is no evidence of infection of internal organs. 
Van Rooycn attempted to agglutinate the elementary bodies of 
molluscum contagiosum with the serum of patients suffering from the 
disease, but was unable to demonstrate any specific agglutinins. 

Leber (1913), working in Sumatra, made extracts of excised 
molluscum contagiosum lesions in normal saline and alcohol. With 
these he tried to demonstrate the presence of specific antibodies by 
complement-fixation tests. He did a large series of tests, but failed 
to get any positive results. He also did skin tests (as in the Tuber- 
culin Pirquet test) with his extract on patients with molluscum 
contagiosum, and all were negative except one. But as eight out of 
twelve controls also gave positive results, the reactions were pro- 
bably non-specific and due to some toxic substance in the extract. 
Leber claims to have cultivated the elementary bodies from the deep 
part of molluscum contagiosum lesions in hangdrop preparations 
of human serum incubated anmrobically. He claims that a visible 
opacity occurred after forty-eight hours. This was filtered through a 
Berkefeld filter and the filtrate mixed with fresh serum and incubated. 
He states that he obtained as many as ten generations of growth in 
one case in this way. He also states that, in these filtrate cultures, 
besides minute bodies lying free there were larger round or oval bodies 
(•6-1 ‘7 fi in diameter) which increased gradually in size and consisted 
of minute bodies embedded in a zooglcea-like mass. This work has 
never been confirmed, and all other workers have failed to culture the 
virus in either liquid or solid media. 

Fowl-pox (sometimes also called contagious epithelioma or canker) 
has some features in common with molluscum contagiosum, and some 
of the dermatological text-books state that the two conditions are 
identical. Fowl-pox is a highly infectious disease of birds, especially 
fowls, which may show itself in two forms : (i) the cutaneous type 
characterised by the presence of a vesico-nodular eruption on the 
unfeathered parts of the bird, especially on the comb, eyelids and 
wattles ; (2) the diphtheritic type in the mouth and throat, causing 
membranous patches. Not uncommonly both types are present in 
the same bird. In the skin type the lesions are raised, blister-like 
nodules which soon become covered with brownish scabs. They 
enlarge, coalesce into patches and form rather warty masses. On 
removal of the scab a ra'vy rough bleeding surface is left. The lesions 
in mild cases are few in number, but in severe cases may be veiy 
extensive, covering -the greater part of the head. Similar eruption 
may also be seen on the legs and feet, around the vent and under the 
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wings. After from three to four weeks the scabs gradually loosen 
and fall off and the lesions heal. The fowl may show little or no 
general disturbance, but, if the eruption is extensive, the bird may 
show listlessness and loss of weight. The diphtheritic type in the 
mouth and throat is a more serious condition. Raised yellowish patches 
covered with a diphtheritic-looking membrane arc found in the mouth 
and throat. When the membrane is removed a necrotic bleeding area 
is found underneath. As the patches grow larger they interfere with 
eating, swallowing and breathing, the bird rapidly loses weight and 
in a certain number of cases dies within three to five weeks. 

For a long time the skin and diphtheritic types of the disease were 
regarded as separate infections, and many bacteria w'cre described 
and incriminated ; but in 1902 Marx and Sticker showed that the 
causative agent was filter-passing and this was confirmed by Juliusberg 
(1904) and by man}’’ others since then. The fact that birds which 
recover from the diphtheritic form arc immune to the cutaneous type 
of the disease and vice versa also points to the tw'o conditions being 
of identical origin. 

In the epithelial cells of fow'l-pox lesions, numerous rounded or 
oval inclusion bodies varying greatly in size arc found. These were 
first described as long ago as 1865 by Bollinger and also about the 
same time by Rivolta, hence they arc sometimes designated'" Bollinger 
bodies.” Sections of the skin and throat lesions show an enlargement 
of the epithelial cells with inclusion bodies in the cytoplasm very 
similar to those seen in human molluscum contagiosum, and the 
whole lesion show's the same gland-likc arrangement of the sw'ollen 
cells. Except that the inclusion bodies in fowl-pox are more variable 
in shape, size and number than in molluscum contagiosum, the 
resemblance of the two conditions is very striking. 

It has also been show'n that the inclusion bodies in fow'l-pox contain 
very numerous elementary bodies w'hich are often called " Borrel 
bodies ” because first described by him in 1903, this being (the first 
description of any elementary body. Since then much w'ork has been 
done on these bodies. To show that they arc inside and not on the 
outside of the inclusion body Woodruff and Goodpasture (1929) 
isolated a fowl-pox inclusion by micro-manipulation and washed it in 
saline. The washed inclusion produced the disease, w'hilst the saline 
used to wash it was non-infective. 

Some workers have reported inflammatory lesions in the internal 
organs of hens dying of fowl-pox, but these arc not constant and any 
changes found are probably due to secondary infecting organisms. 

Fowl-pox spreads very rapidly amongst hens, and even after several 
months it is not safe to introduce healthy hens into a run where fowl-pox 
has been. The incubation period is five to seven days and the disease 
runs a course of three to five weeks. 

A similar disease to fowl-pox also occurs quite commonly m 
pigeons — the so-called pigeon-pox. Other varieties of the condition 
have also been described in turkeys, geese, pheasants, partridges, 
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hawks, North-American bunting-sparrows and canaries. In all these 
the lesions arc clinically and microscopically similar to those of fowl-pox. 

The question naturally arises as to whether all these bird-poxes 
are due to the same virus. Fowls will take pigeon-pox from pigeons, 
but pigeons do not often get fowl-pox from hens. Not all strains, 
which are pathogenic for hens, can attack pigeons. Cross-immunity 
tests have been made with pigeon, canary and turkey-pox viruses, 
which go to show that there are probably several pathogenic types 
of bird-pox virus, so closely related that they arc possibly only different 
strains of the same virus. Seiffert (1943) states that all strains differ 
in their pathogenicity for different kinds of birds but all strains can 
soon acquire, by cross-infection, a higher pathogenicity for the new 
host. At the same time they usually lose their pathogenicity for the 
original host, but can reacquire it by retransmission through it. 

Immunity, in cross-infections, shows a corresponding behaviour to 
that of pathogenicity. Fowls which have survived an attack of fowl- 
pox are immune to further infection for a considerable time. Arising 
from this fact, young fowls have been treated with a vaccine to protect 
them against fowl-pox. Doyle (1930) introduced a vaccine consisting 
of dried pigeon-pox crusts suspended in glycerolised saline. This 
vaccine has been used fairly extensively in and around Edinburgh 
during the last few years, and the incidence of fowl-pox has been 
markedly reduced. 

Other vaccines, such as glyccrolisefl egg-propagated fowl-pox 
virus, are also being tried, and it is hoped by this means to get even 
better results in the' future. 

In addition to these bird-poxes, molluscum lesions, showing 
microscopically typical cell-inclusion bodies, have been described in 
amphibians (lizards and toads), but, as they have all been published 
in unobtainable foreign journals, I have been unable to get details of 
them. 

What is the relation, if any, between molhtscnm co 7 itagiosiim and 
bird~pox ? The clinical lesions in the two conditions are quite different. 
Molluscum contagiosum shows, after a long incubation, a slowly 
developing solid lesion with hardly any signs of inflammation, whilst 
bird-pox has a short incubation period of a few days and shows very 
inflamed vesico-pustular lesions with marked inflammatory reaction. 
Clinically, therefore, there is no great resemblance in the two conditions. 
It is quite otherwise, however, when one compares the microscopic 
appearances. Both show similar collections of hypertrophied cells 
arranged in a manner suggesting a secreting gland. In both, the 
cells contain numerous large inclusion bodies which stain readily with 
eosin. In molluscum contagiosum they are oval or pear-shaped and 
have a very definite capsule. In fowl-pox they have not such a definite 
shape, vary more in size and are more often multiple than in molluscum 
contagiosum. The elementary bodies in both conditions are filtrable, 
approximately of the same size and of the same shape so that they are 
indistinguishable morphologically. But in biological characters they 
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are quite different. There is no record of human beings ever contracting 
molluscum contagiosum from handling hens, pigeons or other birds 
suffering from bird-pox. As these diseases are fairly common in 
poultry, this would certainly happen often if the diseases were due 
to the same virus. Conversely, fowls and pigeons do not get infection 
from human molluscum contagiosum, so that, although the two con- 
ditions resemble each other microscopically, they arc quite different 
diseases due to different viruses. 

Molluscum contagiosum is pathogenic to man only and has never 
been known to infect any animal. But there is one record where an 
animal was supposed to have infected a human being. This case 
was published in 1895 by Jonathan Hutchinson in his “ notes of 
clinical cases." A young woman was shown by Mr Hitchins at a 
clinical meeting with typical lesions of molluscum contagiosum on the 
chest and shoulders. Her dog also had tumours scattered over its 
back and sides said to be exactly like human molluscum contagiosum. 
When excised and examined these were also said to show typical 
molluscum bodies. The lesions on the dog had been present for two 
years and those on the young woman for only two months. From 
this it was inferred that the woman had been infected from her dog. 
As no other similar case has ever been recorded in dogs, and as the- 
lesions on the woman’s skin were on the covered parts and not on the 
hands and arms, it is not likely that she caught the infection from 
the dog. There is therefore some doubt as to whether the lesions on 
the dog really were true molluscum contagiosum. 

Treatment 

The treatment of molluscum contagiosum is very satisfactory. The 
best method is to squeeze out the contents of each lesion and insert 
a drop of pure carbolic acid on a probe or dental burr. Usually one 
application will cure every lesion of ordinary size, leaving no scar. 
Very early minute lesions can be cured by simply touching them with 
the pure carbolic. 

After all the lesions have been treated the patient should be warned 
to keep a look-out for further lesions which may be incubating and 
are not yet visible. Lesions can be snipped off with curved scissors or 
excised by the knife, but that leaves a scar. I have tried freezing 
with CO2 snow as for warts, but it is not as satisfactory as carbolic 
acid. X-rays will cure the lesions, but are difficult to apply when the 
eruption is widely scattered. They are only indicated where there are 
large plaques of closely aggregated lesions. 

If the lesions are secondarily infected and suppurating they should 
be treated with boracic starch poultices or other antiseptic soaks. Over 
one hundred years ago Henderson and Paterson treated their cases by 
applying silver nitrate with good results. Henderson gave arsenic by 
the mouth and found that, although it seemed to stop the growth of 
lesions, it, did not cure them. 
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Ghosh (1934) in India made a vaccine by emulsifying a molluscum 
contagiosum lesion, filtering and killing the virus with formalin. He 
gave intradcrmal injections of the filtrate twice a week in gradually 
increasing doses. In six eases so treated all were cured before the 
sixth injection of the vaccine. Brain, in London (1937) made a similar 
vaccine, but had no therapeutic success with it. Sakuranc of Japan 
(1908) says that molluscum contagiosum can be cured by the internal 
administration of a decoction made from the seeds of Coix lachryma 
(Job’s' tears). This plant is an ornamental grass found widely in 
tropical Asia. Sakurane says it will cure molluscum contagiosum 
usually within two weeks, the lesions becoming smaller, darker in 
colour, shrivelling up and dropping off. He also states that this drug 
is well known in Japan and has long been used in the treatment of 
molluscum contagiosum. 

In . conclusion one can summarise the present position of our 
knowledge of molluscum contagiosum as follows : — 

1. Molluscum contagiosum is a contagious disease due to infection 
of the epithelial cells of the skin with a filtrablc virus elementary body. 

2. This virus elementary body is contained in the cell-inclusion 
commonly known as the “ molluscum body.” 

3. The diagnosis is usually easy, but if there is any doubt, it can be 
established by microscopic demonstration of these molluscum bodies. 

4. Molluscum contagiosum only affects human beings and is an 
entirely different disease from contagious epithelioma of birds (so-called 
bird-pox), which is due to a virus resembling that of molluscum con- 
tagiosum only in its morphology. 

5. There is no evidence that an infection with molluscum con- 
tagiosum produces any immunity. 

6. The treatment is easy and satisfactory and a rapid cure can be 
guaranteed. 

7. Except that the disease is undoubtedly often spread by public 
bathing establishments, practically nothing is known (and this applies 
equally to other virus conditions) as to how the virus behaves when * 
apart from the human body. 
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PROBLEMS IN ARTERIAL SURGERY* 

By F. ALBERT 

Professor of Experimental Surgery, University of Liege 

More than twenty-two years ago I published a long series of 
experimental and clinical studies on “ les troubles physiopathiques 
post-traumatiques ” (post-traumatic dystrophy), which comprise a 
complex group of reflex disorders following injuries to the limbs, 
and especially injuries to the joints (wrist, ankle, fingers or toes). 
All cases, severe or not, are characterised by the presence of vasomotor 
disturbances and by pain. Nearly any form of injury to an extremity 
may be followed by “ physiopathic *’ disorder. Some disappear 
spontaneously, others persist and become more and more severe. 
The disability can be very important. The syndrome, when complete, 
- includes sensory and motor disorders, diffuse, intractable and often 
agonising pain, loss of muscle tone and atrophy of muscle, alteration 
in the sensitivity of the skin, and, above all, vasomotor, thermal and 
trophic disorders. 

All our experimental work was carried out by the technique known 
as " Nolf’s method.” 

Summary of Nolf’s Technique.— A dog, anaesthetised with 
chloralose, is fixed on its back. One carotid and both femoral arteries 
are exposed and ligated. It is necessary to wait for about one hour 
until the collateral circulation is established. A glass cannula, 
containing sodium citrate solution, is then inserted into the central 
end of the carotid and into the peripheral end of each femoral artery. 
The cannula is connected with a registering manometer, by a rubber 
tube also filled with sodium citrate solution. The carotid manometer 
registers the variations of general pressure, and the femoral manometers 
give the peripheral pressure variations in the hind leg, which are an 
indication of all the vasomotor changes in that limb. According to 
Nolfs observations, every fall of pressure in the femoral manometer 
corresponds to vasodilatation in the territory of the corresponding 
limb, while every rise of pressure corresponds to vasoconstriction. 
We shall see later the limitations with which this interpretation should 
be regarded. Sometimes we register the general pressure in the 
central end of the axillary artery instead of in the carotid, to avoid 
interference with the carotid sinus. 

By this technique we were able to show, after much experimental 
work, that the origin of all post-traumatic physiopathic disturbances 
is to be found in the vasomotor reflexes evoked by injuries, however 

* A Guest Lecture in Surgery delivered at the University of Edinburgh on 
4th March 1946. 
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Fig. I. — Dog, 15 prepared according to NoU’.s technique, (o) manometer in central 
end of carotid artery ; (i) manometer in peripheral end of left femoral artery ; (r) 
manometer in peripheral end of right femoral artery. Injection of left knee (anesthesia 
such ns to prevent any painful reaction or defertsive movement). A fall of peripheral 
pressure on the left side is immediately registered, coaesponding to a locali.sed vaso- 
dilatation in this limb. 

slight, of all articular and mainly pcri-articular tissues (Fig. i). By 
a process of elimination (Fig. 2), we noted that these reflexes persist 
in spite of proximal section of the nerves of the limb (Fig. 3), of section 



Fig. 2. — Dog, 12 kg. Same technique. All the nerve.s of the left paw have been divided. 
7 : injection of left knee. Despite division of all the nerves, the same vasomotor and 
vasodilator reactions arc registered. Exactly the same response is obtained after 
division of all the nerve roots. 
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Fig. 3. — Dog, 27 kg. Same technique. Incision and complete removal of marrow. 
5*6 : pinching of right patellar tendon. Identical response. 

of the nerve roots and the sympathetic chain, even of section or 
extirpation of the medulla, but that, on the other hand, they disappear 
after degeneration of the nerves of the limb (Fig, 4) ; they are axon- 
reflexes. 



5 6 7 8 


h 



Fig. 4. — Dog, 15 kg. Same teclmiquc. A fortnight before this experiment, the nerves 
of the left paw were divided and resected at a certain level. The peripheral ends 
degenerated since this first intervention. Actually, injection of the left knee no longer 
gives a further fall of pressure (5-6), while injection of the right knee (7-S) still gives the 
same response. 
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Studying, then, the influence of local anaesthetics on these post- 
traumatic axon-reflexes, we observed that, while these vasomotor 
reactions persist after section of all nerves at the base of the limb, 
blockage of the same nerves at the same level by novocaine suppresses 
them entirely (Fig. 5). Thus nerve block with a local anajsthetic is 
not reall3% as we thought before, a physiological section, but all the 
affected neurons arc functionally put out of use, as if they were 
momcntarilj" degenerated. This is very clearly proved by the fact 
(Fig. 6) that a spinal anesthetic causes all those vasomotor reactions 
to disappear, except when the nerves have been previously cut at the 
base of the limb. In this ease, the post-traumatic axon-reflexes persist 



Fjg. 5. — Dog, 18 kg. Nerve block of the right paw wth 4 per cent, scurocainc, at tlic 
same level as that for division, ii-ic: pinching of left patellar tendon: normal 
response. 13-14: pinching of right patellar tendon : no response now. 

on the denervated side, and disappear on the side where the nerves 
are intact. Section of the nerves stops, as a barrier, the action of 
spinal aneesthesia on the peripheral part of the, axons. Lastly, local 
anaesthetic infiltration, at the site of the injury, also prevents all 
vasomotor reaction. Still more surprising is the fact that blockage 
of the trigeminal nerve (at the level of the Gasserian ganglion) may 
prevent much more violent reactions, such as the severe conjunctival 
response to instillation of mustard oil into the eye. 

This experimental study was the basis and the origin of all preventive 
or curative treatment by the infiltration of novocaine, which was so 
widely used throughout the world. In the application of our 
experimental work, Leriche published first his clinical results of the 
treatment of ankle strains by anaesthetic infiltration, and since then 
the method has been known under his name. We use it not only for 
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joint injuries, but also for a large number of painful diseases, and 
we have had most interesting results. 



Fig. 6. — Dog, 16 kg., 500 gr. Spinal anssthesia (10 mgm. scurocaine in 4 per cent, solution 
without adrenalin), after division of the left sciatic and femoral nerves. Pinching of 
left patellar tendon (18-19), on the side of the divided nerves : normal response. Pinching 
of right patellar tendon (20-21), on the side of the intact nerves : no vasomotor reaction. 
Spinal anaesthesia suppresses completely all axon reflexes in the territory of neurons 
affected by the anaesthetic. On the other hand, preliminary division of die nerves on 
one side stops, like a barrier, the effect of spinal anaesthesia. 

In the same way it seemed to us particularly interesting to elucidate 
the vasomotor responses to different forms of vascular injury and 
disease, whether arterial or venous. Clinically it has been known 
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for a long time that an arterial injury which is followed by local 
thrombosis or by any other irritation of the wall of the artery, may 
cause vasomotor reflex disorders in the corresponding limb. This 
spasm of the vessels sometimes seriously threatens the vitality of the 
limb. However, resection of the injured fragment of the artery, or 
blockage of the appropriate sympathetic ganglia, may prevent these 
vasomotor reactions and save the leg. We observed similar facts 
during an experimental study on arterial embolism. The same 
disorders can be observed in arterial spasm, spontaneous or traumatic, 
and infiltration of the ner\'cs or ganglia with local ansesthetic, or, 
sometimes, the interruption of nerve pathways by spinal anaesthesia, 
gives interesting and rapid improvement. Intra-arterial anaesthetic 
injection is particularly useful when the spasm does not entirely 
obliterate the vessels. This means also that in order to avoid 
pathological vasomotor reflexes, most of our operations will benefit 
by local anaesthetic block, even when general anaesthesia is used. 

And so we come back to the anoci-association that Crile imagined 
and advised many years ago, without explaining its true physiological 
basis. That is the reason why this interesting technique had been 
practically forgotten, at least in our country. 

It seemed to us that, in order to trace the origin of these reactions, 
it might be advisable to obtain an accurate appreciation of the peripheral 
vasomotor reactions which follow a simple lesion, such as obliteration 
of a main vessel. 

Ligature and Arterial Compression 

By means of the same technique, we observed the following facts : — 

(1) Compression or simple ligature of a main artery regularly 
causes, not vasoconstriction, but marked and prolonged vasodilatation 
in the corresponding limb. 

(2) This vasodilatation is still more marked if the vessels have 
been previously constricted. 

By division of the nerves of the limb and inactivation of the 
corresponding sympathetic chain by the use of drugs which paralyse 
the sympathetic system, or by blockage with a local anaesthetic, we 
found that vasomotor responses to arterial compression or to ligature 
are absolutely independent of the central and peripheral nervous 
systems. Anaesthetic infiltration of the nerves and of the syunpathetic 
chain on the same side alters slightly the vasomotor response. Perhaps 
some axon-reflexes take place in the sympathetic post-ganglionic 
neurons. But in the same experiments we found that after a short 
time of adaptation, the vasomotor response became identical with 
what it was before the anaesthetic infiltration (Figs. 7 and 7A). 

It seems that the main cause of the vasomotor reactions is to be 
found in physico-chemical modifications of the peripheral blood and 
interstitial fluids, under the influence of a cellular metabolism impaired 
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by arterial obliteration. This is in agreement with the observations 
of Krogh and Lewis. We have also been able to demonstrate in 
man the presence of vasodilator agents in the venous blood of a limb 
affected by gross peripheral sympathetic disorder. 

Nolf’s method gives only a rough indication in the form of a fall 
or rise of peripheral pressure. It is, however, possible that this 
increase or fall in pressure is a summation of the various and even 
opposite vasomotor reactions in different parts of the limb, of which 
only the dominant is registered. Arteriography probably gives a 
more adequate localisation of the vasomotor changes. 





Figs. 7 and 7A. — (a) carotid artery ; (i) its base line ; (c) peripheral end of left femoral 
alter)' ; (if) its base line ; (e) peripheral end of right femoral artery ; (/) its base line. 
Dog, 14 kg. 100 gr., chloralosane, I gr. 40 mgm. 

■PV’ /• — ; the lower part of the aorta was occluded; usual fail in successive 
steps ; on reopening, the pressure rises very slowly. After an initial stop, the drum is 
started again, at first two minutes, then regularly one minute, after stopping. At A, 
the left lumbar sympathetic chain is anmsthetised with 4 per cent, syncaine, after first 
having been freed. Immediately afterwards, at 3-4, occlusion of the aorta causes a 
slighter fall in the left (c), but what is particularly striking is that when it is reopened the 
peripheral pressure mounts rapidly, even above the initial level. 

■FIS’. 7 A. Several- minutes afterwards, despite fresh aniBSthesia of the left chain, 
occlusion of the aorta gives a curve identical with the first, obtained before aruesthetising 
the sympathetic chain. 

Technique. — Thorotrast is injected with a syringe, through a 
large cannula fixed in the central end of the sacral aorta. The 
thorotrast, directly mixed with the blood of the inferior part of the 
abdominal aorta, is drained in a uniform way into the vessels of both 
limbs. 

A preliminary arteriogram is taken on the normal animal (Fig. 8) 
to show whether the vascular tree is symmetrical and comparable in 
both legs. The main artery of one limb is then obliterated for a 
few minutes, after which the compression is released. Arteriography 
is 9 gain performed. We regularly registered a very mtense vaso- 
dilatation spreading to the whole of the corresponding lithb. These 

VOt; hill. NO. 12 2x2 
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arteriographic findings entirely confirm our previous results obtained 
by Nolfs method. They show also that the vasodilatation extends to 
the whole arterial network of the limb. 

In order to measure comparatively the importance of vasomotor 
reactions to arterial obliteration, a left lumbar ganglionectomy was 
performed on the same dog. After a first arteriogram registering the 
result of this resection of the lumbar ganglia, the right iliac artery 
was compressed for a few minutes. A subsequent arteriogram (Fig. 9) 
shows that the vasodilatation produced on the right side by simple 
arterial compression is at least as intense as that oh the left side 
where lumbar ganglionectomy had been performed. There is, of 
course, a difference. Ganglionectomy induces if not a definitive at 
least a much more prolonged vasodilatation. The arterial compression 
gives only a momentary vasodilatation, but we can reproduce it as 
often as we like. 

Clinical Applications.— When used for treatment, arterial 
compression is done with the fingers by the nurse or by the patient 
himself. It is always applied to the main artery, as high as possible. 
The degree and the duration of the vasodilatation, are proportionate 
to the duration of arterial compression (five to fifteen minutes), and to 
the intensity of previous peripheral vasoconstriction. In cases of 
post-traumatic dystrophy, for instance, the limb quickly becomes 
red and warm and the patient himself notices an improvement in his 
peripheral circulation. After ligature of the main artery of a limb, 
peripheral vasodilatation increases progressively, indicating impairment 
of the arteriolar and capillary pressure and of the viability of the 
tissues. Further, arterial compression has many therapeutic applica- 
tions wherever peripheral vasodilatation is required. We use it daily 
in the treatment of ; — 

(1) Post-traumatic vasomotor disorders, where the results are 
often remarkable and extremely rapid, especially when this therapy 
is applied in early stages of the disease. 

(2) Surgical (edema of traumatic origin. Here the results are less 
dramatic. 

(3) Traumatic osteoporosis. In the painful forms, pain is often 
fairly Vapidly relieved and disability ceases at the same time. Simple 
local infiltrations of novocaine produce sometimes the same lasting 
good results. Both forms of treatment may be combined. 

(4) Delayed union of fractures. 

(5) Circulatory disturbances following endarteritis, mainly in 
juvenile forms (Buerger’s disease) where unexpected successes are 
sometimes achieved. 

VEiifous Compression and Ligature 

Arteriographic study of arterial compression fully confirms the 
statements previously obtained by Nolfs method, A similar study 
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of venous compression revealed some rather unexpected details. 
Nolf’s method had previously enabled us to observe the following 
facts. Venous compression is rapidly followed by a rise of peripheral 
pressure, the result, wc considered, of an active vasoconstriction 
added to the simple hydrostatic barrier. Peripheral pressure is indeed 
sometimes greater than central (Fig. 10). This increase of pressure 
is nearly always preceded by a slight fall, which, however, is only 


a 



I'lG. 10. — (a) time in seconds ; (i) central end of axillary artery ; (c) its base line ; (d) peri- 
pheral end of right femoral artery ; (e) its base line ; (/) peripheral end of left femoral 
; ig) its base line. 5-6 : vena cava closed. Note the difference in vasomotor 
responses on the right and left sides. The right paw is originally more vasoconstricted 
than the left. 

momentary ; there is then a quick rise of pressure which may surpass 
the’ initial level. This transitory fail of pressure appeared to us an 
important fact, but difficult to interpret ; it proved, however, the 
vasomotor origin of part of the registered phenomena (Fig. 10). 

Complementary experiments show that one or other of these 
vasomotor deviations would become dominant according to the 
pre-existing vasomotor conditions. When, just before, a strong 
peripheral vasoconstriction is induced either by denervation of carotid 
sinuses and section of the depressor nerves, or by intra-arterial injection 
of a small dose of epinephrine (adrenaline), the response to venous 
compression is very different, the fall of pressure being much more 
marked and the subsequent increase of pressure being later and less 
marked (Figs, n and 12). If we evoke the inverse phenomenon, 
a peripheral vasodilatation (by intra-arterial injection of a small 
dose of histamine, for instance), at the moment of venous compression, 
we do not see any fall of pressure (Fig, 13), and the increase of pressure 




Fig. 12. — (c) central end of carotid artery (/>) peripheral end of left femoral artery; 
(e) peripheral end of right fdmoral artery. 37-3S : injection of i c.c. adrenalin, 1/10,000 
solution, into the central end of the left femoral artery. Marked rise of peripheral 
pressure in the left paw. During this rise, between 39 and 40 the vena cava is occluded. 
Note difference in vasomotor reactions on the left and right sides. 

Fig. 13. — Same legend. 23-24 : injection of J c.c. histamine, 1/10,000 solution, into the 
central end of right femoral artery. 25-26 : occlusion of vena cava. 
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appears immediately. The combination in normal dogs of both 
reactions (fall and then increase of pressure) was a great help in 
recognising the increase of pressure to be a phenomenon of active 
vasoconstriction associated with the hydrostatic barrier. On the 
other hand, it was impossible by Nolf’s method to elucidate the real 
cause of the initial fall of pressure. We thought, at that time, that 
vasoconstriction was preceded by a short period of vasodilatation, 
as is sometimes observed in the course of some pharmaco-dynamic 
effects (small doses of epinephrine, for instance). Similarly, in arterial 
compression, the vasomotor responses to the venous obliteration persist 
in spite of the experimental elimination of all innervation of the limb. 
Here again perhaps some axon-reflexes may play a part, but in a 
very secondary way. The type of vasomotor reaction is mainly 
conditioned by the previous vasomotor state of the limb. 

Arteriographic study of venous compression has shown that the 
reality is quite different. Figs. 14 and 15 illustrate quite clearly what 
occurs in a limb after venous compression. As we expected, the 
vasomotor response is complex. But instead of following each other, 
the two phenomena occur together. Vasoconstriction affects the 
main arterial tree, the large vessels being slightly constricted, smaller 
ones sometimes obliterated, while the very small ones are dilated. 
This is proved by the fact that when the radiogram is carefully examined 
the soft , parts are more opaque, with a particularly cloudy appearance 
which, when examined with a lens, is shown to be caused by a multitude 
of dilated small vessels. This is the characteristic radiological picture 
of venous compression, produced by this technique only. If we 
compare these arteriographic observations with the facts we previously 
observed by Nolf’s method, we come to the following conclusions. 
The fall of initial pressure, after venous compression, corresponds 
undoubtedly to vasodilatation of the small vessels. This vasodilatation 
is thus the first reaction to venous compression, but contrary to what 
we had first thought, it persists in spite of the secondary rise of pressure. 
This rise results partly from the simple hydrostatic barrier, of course, 
but also and mainly from constriction of the whole main arterial 
area. Venous compression enables us to achieve a very characteristic 
vasomotor complex. 

It has been known since the war of 1914-1918 that ligature of the 
companion vein improves the results of ligature of a main artery, 
and thus reduces ischsemia and prevents or limits gangrene. Besides 
the inadequate blood supply, the main danger resulting from obliteration 
of the main artery in a limb seems to arise mostly from the steadily 
increasing fall of peripheral pressure in consequence of the vaso- 
dilatation it brings about. The vasoconstriction produced by venous 
ligature brings this pressure back to a more normal level. Because 
it is limited to the large vessels while the arterioles and capillaries are 
dilated, it succeeds in preserving and even in improving the nutrition 
of the tissues. 
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Experimentally, if the collateral circulation is limited by ligation 
of the sacral aorta, if the main artery is ligated on one side and the 
artery and vein on the other, there is a progressive fall of peripheral 
pressure while the pressure rapidly rises and after a short time 
respiratory and cardiac oscillations reappear. This is still more clear 
when the middle sacral vein is tied at the beginning of the experiment. 

Here we undoubtedly reach one of the essential facts of peripheral 
vasomotor reaction : that vasodilatation or increase of blood supply 
registered in a limb does not necessarily improve the nutrition of the 
tissues. Similarly, vasoconstriction registered by our usual technique 
does not inevitably correspond to deficient nutrition. The main point, 
which is also the delicate point, is to grasp what happens in the tissues 
themselves at the level of the small vascular ramifications. 

This important part of our experimental study on vascular reactions' 
was undertaken in my laboratories with a set of perfectly calibrated 
thermocouples which register photographically. The work could not 
be completed because, during the war, these instruments had to be 
kept stored out of danger from air attack. There is, of course, no 
need to ligate the companion vein in all cases of ligature of the main 
artery. But there is a point of real importance in our statements, 
which is that the vasomotor reactions to ligature or obliteration of the 
vein are quite independent of the nervous system, either central or 
peripheral. Patients may therefore benefit from these vasomotor 
reactions, even when one or all of the nerves to the limb are out of 
use. The main indication for ligature of the companion vein is in 
cases of very large injuries, even with combined arterial and venous 
lesions, where other technique for inducing peripheral vasodilatation 
becomes ineffective. 

In our clinic we have used venous compression as well as venous 
ligature. In the lower limbs the former was easily achieved in Scarpa’s 
triangle, just medial to the femoral artery. Where artery and vein 
are situated close together, experimental study revealed that moderate 
compression of the vascular bundle, with conservation of the peripheral 
pulse, gave the same vasomotor responses as single compression of 
the vein. We have used venous compression mainly in cases of 
endarteritis with obliteration of the main artery of the limb, where 
peripheral gangrene is imminent or is just beginning. It is sometimes 
possible rapidly to limit early gangrene ; the limb becomes warmer, 
the extremities are better coloured ; pain decreases and often disappears 
after only several days of treatment. Venous compression might 
possibly find an interesting application in tuberculosis of bones and 
joints, but we do not want to give a definite opinion about this, because 
the question is still under consideration. 

Thus experimental surgery can throw some new light on our 
physiopathological conceptions, and give us useful indications for the 
interpretation of certain particularly complex phenomena. It can 
also supply us with interesting data about surgical therapy. 


HIGH BLOOD PRESSURE* 


By JAMES G. M. HAMILTON, F.R.C.P.Ed. 

Assistant Physician, The Royal Infirmary, Edinburgh 

Arterial hypertension is a common clinical finding in most forms of 
medical practice. It may be an integral part of a variety of renal, 
vascular, endocrine and neurological disorders. In each such instance 
the visceral disease is regarded as the cause of the hypertension, and 
indeed in many instances the cure or relief of the visceral disease, if 
achieved, is accompanied by a return of the blood pressure to normal 
levels. When no such organic disease is discernible as the cause 
arterial hypertension graduates by default into the ranks of disease’s 
with the tide of essential hypertension, and we must still, for practical 
purposes, look upon it as a disease entity rather than as a feature of 
some other underlying condition. This in no way denies the accepted 
academic belief that a basic lesion will eventually be disclosed. When 
this happens essential hypertension will join all its cousins as only an 
outstanding clinical feature of some other pathological process. 
Essential hypertension may indeed turn out to be not one disease but 
a variety of diseases. 

Essential hypertension, however, constitutes by far the most 
important of all forms of hypertension, accounting for 8o to 8$ per cent, 
of all cases of hypertension. It has been estimated that one-fifth of 
the population is hypertensive, and there is little doubt that, as Cabot 
wrote in 1926, " Hypertension is more common than all other forms 
of heart disease put together.” Essential hypertension, or rather its 
effects on heart, brain or kidneys, probably constitutes the most 
important single non-traumatic cause of morbidity and death after 
the age of forty. 

We remain in ignorance of the cause of this common disorder. 
Although the circle of the light of knowledge on this subject has 
widened rapidly in the past decade, it has not yet illuminated the 
most important corner of the room. As the result of the brilliant 
research during the past ten years or more of Goldblatt in the United 
States and Houssay in South America, and many others, much 
mfomiation is now available regarding the mechanism of production 
of renal hypertension. Renal ischaemia, induced experimentally by 
partial constriction of the renal artery, is followed by sustained hyper- 
tension which is not prevented or cured by denervation of the kidney, 
section of the splanchnic nerves, or section of the anterior spinal nerve 
roots. This hypertension is due to a direct humoral action upon the 

* Read at a meeting of the Edinburgh Medico-Chirurgical Society on i6th 
January 1946. 



684 


JAMES G. M. HAMILTON 


arterioles. The blood pressure of a non-hypertensive nephrectomised 
animal is elevated when an ischaemic kidney from a hypertensive animal 
is transplanted into it. Transplantation of a normal kidney does 
not aifect the blood pressure. Plasma from the vein of an ischaemic 
kidney has a marked vasoconstrictor effect. 

Purified preparations of the pressor substance (commonly known 
as renin) are inactive, but are reactivated when added to plasma. 
Renin with renin-activator has been called angiotonin, and this has 
been isolated in crystalline form. Various experiments have shown 
that normal kidney tissue forms a substance which antagonises or 
inhibits angiotonin, and such a " renin inhibitor ” has been prepared, 
has been shown to be effective by oral administration in lowering the 
blood pressure in hypertension and has given encouraging results in 
a few human cases. 

In chronic nephritis in human beings, renal ischaemia results from 
the readily observed and well-authenticated vascular narrowing. In 
unilateral renal disease such as chronic pyelonephritis associated with 
hypertension, removal of the diseased kidney is followed by a fall 
in the blood pressure to normal. 

The burning question is whether and how far this experimental 
work on renal hypertension is applicable to human essential hyper- 
tension. That the hypertension is due to peripheral vasoconstriction 
is accepted, but the cause of this vasoconstriction is unknown. It 
has been observed histologically that the kidneys of hypertensive 
patients show arteriolar lesions of endothelial hyperplasia, medial 
hypertrophy and hyaline degeneration of the intima which non- 
hypertensive kidneys do not show, and yet the arterioles in other 
sites do not show this difference between hypertensive and non- 
hypertensive cases. It may therefore be that renal arteriolar 
constriction is the primary factor with renal ischsemia and hypertension 
following, even though impairment of renal function does not occur 
until late in the disease. However, even if this is the mechanism 
behind essential h^rpertension the original cause of the renal arteriolar 
constriction remains to be elucidated. The striking lability of the 
blood pressure in the earlier phases, the excessive rises which result 
from emotional or other stimuli, and the great reduction which may 
follow rest and sedation are strong arguments against a fundamental 
renal cause. Heredity, constitutional factors such as obesity, endocrine 
disturbances such as the menopause, nervous factors such as emotional 
strain may one or all be involved. 

Essential hypertension does not arise suddenly except in the rare 
form of “ malignant ” hypertension. The much more common benign 
form develops slowly over many years and its progress may be divided 
into stages. ■ These stages of course merge imperceptibly into one 
another and the rapidity of progress through them is very variable. 

The initial phase is characterised by an unduly labile blood pressure, 
systolic and diastolic components showing a tendency to rise temporarily 
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produce a wide range of clinical 
symptoms. 

These symptoms will not always yield 
to vitamin therapy alone ; but the 
provision of supplementary vitamin is 
always worth considering. 

‘Betaxan’ (Bi) and ‘Cantan’ (C) are 
both supplied as tablets and ampoules. 
Literature is available. 


‘BETAXHN’ 

TRADE MARK BRAND 
ANEURIN HYDROCHLORIDE 

Packings 

Tablets I mg: 20, 100, SOO 
„ 3 mg: 20, 100, SOO 

Amps. S mg: 3, IS, SO 
„ 2Smg:3,lS,S0 
„ 100 mg: 3, IS 

Solution 250 mg. in 10 cc bottle 


‘CANTAN’ 

TRADE MARK BRAND 

SYNTHETIC VITAMIN C 

Packings 

Tablets S mg: SO, 250 
„ 2Smg: 50,250 
„ SO mg: 20. 100,250 
also 

Amps. O.l sr. and O.S g. 


BAYER PRODUCTS LTD., AFRICA HOUSE, KJNGSWAY, LONDON. W.C.2 



8 


Advertisements 


CONTUSION OF THENAR MUSCLES 
A treatment by means of Elastoplast 


CASE HISTORY 
An iron worker, 
aged 26, fell against 
an iron bar which 
he struck between 
the thumb and first 
finger. When ex- 
amined on the 6th 
August there was 
clinioal tenderness 
ofthethcnarmuscles 
but X-ray showed 

no fracture or dis- ^ ^ 

location. , 

A one inch wide 

Elastopl.istPkastcrutis .applied, spic.a fix.ation. 
A fortnight later, there was slight tenderness 
and another Elastoplast Plaster was applied. 


On the 10th September the Elastoplast was 
removed. There was no tenderness or pain 
on gripping and the patient was discharged. 
The details and 
illustrations arc of 
an actual case. T. J. 

Smith & Nephew- 
Ltd., manufacturers 
of Elastoplast, arc 
privileged to publish 
this instance, typical 
of many in which 
their products have 
been used with 
success in the belief 
th.-it such .authentic 
records will be of 
general interest. 





In the Elastoplast clastic 
adhesive Plasters a combination 
of the particular adhesive spread 
with the remarkable S'PRE'rCH 
and REGAIN properties, together 
provide the correct degree of com- 
pression and grip. They mould 
readily to any part of the body 


without slipping, rucking, or 
constriction. Elastoplast Plasters 
available arc i in. wide X I yd. (ij 
yds. when stretched) arid 1 in. wide 
X 3 yds. (5/6 yds. when stretched). 
Elastoplast, Elastocrcpc, Jclonct 
and Gypsona arc products of 
T. J. Smith & Nephew Ltd., Hull. 



HAEMOGLOBIN 
RESPONSE 

Post-operative anemias due to haimorrhage, 
pre-existing disease or reduced iron intake 
respond rapidly to the readily assimilable iron 

available in ' Plastules.’ The small dosage reduces 

the possibility of gastric upset and the presence of 
the concentrated yeast improves the appetite and 
aids assimilation of the iron. 

PIASTUIE5' 

“''""‘’haematinic compound 

In 2 Varieties: PLAIN and with HOG’S STOMACH 

JOHN WYETH ■&' BROTHER LIM I J E D 
CLIFTON HOUSE, EUSTON ROAD, LONDON, N.W. 
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into zones of frank abnormality, such as 150-160/95-100 mm., while 
at other times subsiding to .levels which arc commonly regarded as 
normal, such as 130/80-85. The elevations may take place during 
periods of emotional tension, but arc also evident under the stimulus 
of cold, for the hypertensive or " prehypertensivc ” subject frequently 
exhibits an excessive reaction to the pressor effects of cold applied to 
the extremities, the sj’stolic pressure rising by more than 20 mm. 
and the diastolic by more than 15 mm. The specificity of the cold 
pressor test for early hypertension has been questioned. The lower 
levels are attained during quiet rest, or sleep, and for considerable 
periods of each day the heart and arteries are not faced with any 
increased loading. There is considerable possibility that normal 
blood pressures may be recorded on at least some of a series of routine 
examinations. It would appear that the vasoconstriction responsible 
for the rises in blood pressure is due to increased nervous tone, since 
rest with or without sedation can be shown to result in a fall to normal 
levels. The sodium amj'tal test serves to demonstrate this lability 
of the blood pressure The patient- is given 3 grains of sodium amytal 
by mouth hourly for three hours and the blood pressure is recorded 
before, during, and after this period. The patient may go to sleep 
and not waken even when the blood pressure is measured or he may lie 
in a quiet drowsy state. The lowest figures are usually obtained 
soon after the third dose has been given, and in this early stage of the 
disease the minimum pressures recorded are well within the normal range. 

In this initial stage of essential hypertension there may be no 
s>’mptoms whatever, and the hypertension may be an accidental 
observation in the course of examination for some other purpose. 
Other patients complain of headaches, fatigue, lack of concentration 
9 nd dizziness. These symptoms are strikingly similar to those of 
psychoneurosis, and arc observable with equal frequency in patients 
with normal blood pressure. This fact and the common absence of 
symptoms at all make it possible that the symptoms are not directly 
due to the hypertension. An exception may have to be made in the 
case of headache, for there is experimental evidence that the headache 
luay be due in these cases to stretching of the cranial or cerebral 
arteries. It need hardly be emphasised that there is no evidence of 
renal disease or impairment at this stage and no sign of cardiac 

enlargement. 


As the years go by the daily periods of hypertension become longer 
and the levels higher, though normal pressures are still attained during 
acep and under the influence of sedatives. A higher proportion of 

0 sensations of the blood pressure now show hypertension and the 

1 'elihood of observing normal pressures at routine examinations 
ccomes less. However, the peripheral vessels have not yet become 

ncganically narrowed but are still spastically constricted. Removal 
° nervous vasoconstrictor tone by sedation is still capable of inducing 
iiutmal or nearly normal pressures. 
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In this second stage again there are commonly no symptoms 
whatever, though the same apparently neurotic symptoms may persist, 
and if headache is a feature of the case it may become more severe 
and more frequent. As a rule, too, signs of the effects of prolonged 
hypertension are lacking, but early left ventricular enlargement may 
now be found especially radiologically, and the mitral first and aortic 
second sounds may be accentuated. Spastic narrowing of the retinal 
arteries may be seen. 

In the third stage the general level of blood pressure is set still 
higher, c.g. 200-250 or more/iio-150. The pressure remains elevated 
during repose and the amytal test induces a modest reduction, or no 
reduction at all. Permanent narrowing of the peripheral arterioles 
has now occurred as the result of medial hyperplasia and fibrosis and 
intimal thickening. There is evidence of the effects of prolonged 
arterial hypertension. The most easily detectable and the most 
important of these is enlargement of the left ventricle. In the absence 
of cardiac valvular lesions left ventricular enlargement in the middle- 
aged or elderly adult is almost always an expression of prolonged 
hypertension. Other features arc arterial hardening, hypertensive 
retinitis -and slight or moderate impairment of renal function as 
indicated by an impaired urea clearance test or a lowering of the 
maximum attainable specific gravity of the urine. 

It is common now for patients to notice some diminution in exercise 
tolerance, but this may be gradual in development and may not 
attract the patient’s attention sufficiently to take him to his doctor 
or even to interfere with his normal pursuits. The patient who has 
headaches in conjunction with hypertension continues to suffer from 
them and the same neurotic symptoms may persist. Cerebral vaso- 
spastic attacks arc quite common. However, in spite of the advanced 
stage of the disease, there still may be no symptoms whatever. 

In the fourth stage breakdown occurs. Here is the irreversible 
end result of years, maybe decades, of arterial hypertension. A 
cerebral or coronary vascular accident may suddenly kill a patient 
who has not previously complained of any symptoms, and it is only 
at autopsy that evidence is obtained of preceding prolonged hyper- 
tension. However, nearly one-half of hypertensive patients eventually 
exhibit congestive cardiac failure with or without auricular fibrillation 
or other cardiac arrhythmia, and succumb after a variable period of 
relapses and, partial remissions. Angina pectoris, coronary thrombosis 
or cerebral vascular accident, not immediately fatal, may bring the 
patient to a greatly reduced state of activity or a trying state of bed- 
ridden paralysis. Impairment of renal function is common but renal 
failure and ursemia account for less than 10 per cent, of deaths from 
essential hypertension. Intermittent claudication and gangrene are 
among the other terminal manifestations of the process. 

With the onset of congestive failure or after the occurrence of a 
coronary thrombosis the blood pressure, especially the systo 1 
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component, fails, and this is to be regarded as an ominous rather 
than an advantageous feature. Headaches, formerly severe, may now 
disappear .and the last months or years of the patient’s life, distressing 
enough, may be freed from this added distress. 

There is little need in this terminal phase for any test of lability. 
The increased load has been in existence for many years and the 
secondary degenerative results arc now firmly established. 

In endeavouring to assess the prognosis in any given case of essential 
hypertension a number of factors fall to be considered. So-called 
malignant hypertension, though fortunately uncommon, occurs mainly 
in younger persons, particularly in the fourth and fifth decades. As 
its name implies it pursues a rapid course, usually ending fatally 
within two years. In people of this age it is therefore unwise to offer 
a prognosis without observing the patient’s progress over at least a 
few weeks. A rapid increase in the hypertension, the development of 
papillmdema and retinal hsemorrhages, and the finding of evidence of 
gross and advancing impairment of renal function will indicate a 
rapid termination. The majority of patients follow a relatively slow 
and benign course through the stages I have outlined and it may be 
five, ten, or twenty years from the discovery of hypertension in the 
first or second phases before the final breakdown. Essential hyper- 
tension developing in women at the menopause is often well tolerated 
for ten to twenty years, while if it is detected first in the age period 
60-70, with no gross signs of cardiovascular damage, it may not shorten 
life. In women the prognosis is about twice as good as in men. 

However, in general, the expectation of life of anyone suffering from 
essential hypertension is materially less than in comparable non- 
hypertensive subjects. Mortality is lowest when the systolic blood 
pressure is in the range 90-110 mm. (tuberculosis excluded), somewhat 
higher in the range 1 10-130 mm., and it then rises steeply with further 
elevations. 

Patients whose blood pressures are very labile, in whom rest and 
sedation or the amytal test show a marked fall to normal or nearly 
normal levels, have a much better outlook than persons with elevated 
pressures which are incapable of much reduction by these measures 
even though the latters’ figures during active ambulant existence may 
actually be lower. For instance, a patient whose blood pressure under 
ambulant conditions is 230/120 mm. but falls to 145/90 when tested, 
may live five to ten years longer than another with an ambulant 
pressure of 200/1 10 mm. which falls only to 180/105. 
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By A. T. BARCLAY DICKSON, O.B.E., M.B., Ch.B. 

We all know the patient with essential hypertension about whom 
Dr Hamilton has just been speaking, and we all know that this is one 
of those conditions of which we do not know the cause. 

Such a patient is condemned to hypertension before he is born, 
but it is not sufficient to say that heredity is the main factor of causation. 
It is true that his father and grandfather before him had hypertension, 
but there must be some factor deeper than heredity which is the true 
cause. 

It is not impossible that such a factor may be found in an inherent 
weakness of the metabolic functions, a breakdown in the proper 
katabolism of food, or in the ductless gland chain, or in both. The 
fact that the patient with essential hypertension is often greatly over- 
weight, rather points in this direction, as does modern treatment. 

Whatever the cause, be it metabolic or be it endocrine, there are 
two things of supreme importance. 

I. The diagnosis of hypertension and above all the early diagnosis. 
Hypertensives are of three types, two of them obvious to the eye and 
the third not so obvious, {a) The first type is tall, big-boned, muscular ; 
a strong man in his youth, but tending to become flabby and to put 
on weight when he gets to his forties, {b) The second, and certainly 
the most obvious and typical of all, is of middle height, has a high 
colour, red in youth and cyanotic in later life, a bull-neck and has 
also a tendency to become fat after middle life. He is, in fact, the 
typical plethoric individual, (c) The third is not in the least typical, 
and it will not occur to the examiner that he is hypertensive until he 
is taking the blood pi-essurc. This patient is not big, he has not a' 
high colour, he has not a bull-neck. On the contrary even beyond 
middle age he remains much the same weight as he was when in his 
twenties. He is slim built, and active both mentally and physically. 
He enjoys good health and apart from accident may never have been 
seriously ill in his life. On closer examination, however, it will be 
found that he is introspective, may have the so-called “ inferiority 
complex ” in greater or lesser degree, and is prone to worry and to 
be over-conscientious. He has imagination and is acutely aware of 
outside influences, both people and things. In other words, he has 
an over-active sympathetic nervous system ; and m this may be found 
possibly one of the root causes of hypertension. 

* Read at a meeting of the Edinburgh Medico-Chirurgical Society on i6tl' 
January 1946. 
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2. The Trcaimcnt . — This largely means the instruction of the 
patient on how he should conduct his life. One thing that should be 
remembered is that the public at large is acutely conscious of " blood 
pressure.” It is astonishing how many people have had relatives 
who have ” blood pressure,” or who have died of a ** stroke,” and 
therefore it is a common thing for a patient to approach his doctor 
with a ready-made diagnosis of " blood pressure,” and as often as 
not the patient is right. It is therefore not sufficient simply to tell 
the patient lightly that he has a “ touch of high blood pressure ” for 
he is not in the least comforted by the information. 

The psychic element in all three types of hypertension must be 
realised and the patient approached first from that angle. 

Next and most difficult of all, the patient must be told that he 
must not over-exert himself or indulge in violent forms of exercise ; 
he must avoid emotion and anxiety and must lead a quiet life, a life 
of ordered routine. 

How can he do this ? He has a wife and family to provide for : 
jobs are not so easy to get and what he has he must hold, or see his 
family suffer, no matter how hard his work may be. He must just 
continue to heave those packing cases about, or wield a sledge-hammer, 
or help to put ton-weight rails in position. Even the business man is 
never free from anxiety, and the housewife must continue to keep 
her hou^e in order and scrub and scour and cook from morning until 
night. 

Diet is of the greatest importance, but again in these days of 
rationing is difficult to order. " Light diet ” is the ideal with avoidance 
of fats and fries, pastries and pies and anything which is difficult to 
digest. In non-rationing times to be included among these things 
which are forbidden should be excessive carbohydrates owing to 
their tendency to increase obesity. The basic diet should be milk, 


sggs, vegetables and fruit, wholemeal bread and fish, steamed or 
grilled. Most important of all, however, the patient’s food must 
not be cut down' drastically to starvation level. More harm will be 
done by starving the patient than by over-feeding him. 

As regards drugs there are very few that are of any use. In the 
past I have tried many remedies based on the metabolic and endocrine 
theories but never with more than temporary success, and now I 
believe that there are only two that are in the least effective, namely, 
^monium bromide, gr. 15, and aromatic spirit of ammonia, min. 15. 
These two drugs act, I believe, in that they help to control the psycho- 
ogical element and induce healthy sleep. 

One other point is of importance. For a reason which I shall give 
the patient should be instructed always to sleep on his side ; 
never on any account on his back. 

A %vord of warning may be spoken here. Not every patient who 
f °verweight has hypertension, and contrariwise a patient may have 
ypertension who is not overweight. 

'’OL. Lin. NO. 12 ay 
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Recently a patient came to me with the ready-made diagnosis of 
" blood pressure ” and he had all the appearance of the hypertensive 
and some of the symptoms. On examination, however, his pressure 
proved to be 138/74. I was so surprised that I took the pressure twice 
to make certain. On the other hand, a woman in her sixties, slim 
built, active and mentally alert complained to me that she had a 
tightness across her chest in climbing a stair or going up a slight hill. 
Examination of her retinal arteries showed the typical silver-lined 
arteries, and a blood pressure of 210/120.- Both these patients are 
doing well at the moment on entirely different lines of treatment. 

The next most common type of hypertension seen in general practice 
is the woman in the throes of the menopause. Not every menopausal 
patient has hypertension, but many of them do. It is true to say in 
fact that more women have some degree of hypertension at this time 
than have not. This patient again is typical. She complains of 
" flushings,” headache, irritability, " nervousness,” sleeplessness. 
There is little to be made out on physical examination lieyond a 
degree of overweight and more or less hypertension. Sometimes 
the rise in blood pressure is so slight as to come within the bounds 
of the upper reaches of normality, but nevertheless it is usually 
there. 

Treatment is well known. The administration of some form of 
oestrin in sufficient dose brings about an immediate response. All 
symptoms improve rapidly and the patient can quickly lead a normal 
life. In addition, the ammonium bromide — spirit ammon. aromat. 
mixture — mentioned already quickly controls the psychological element 
and induces sleep. As regards the hypertension the result is not 
so certain, but the general tendency is for the pressure to fall somewhat 
as the patient's general condition improves. 

The third type of patient, the chronic nephritic, is seen much less 
frequently. In appearance he may be thin and wizened and rather 
miserable. The hypertension too is of a different type in that the 
diastolic pressure is relatively much higher, an important point in the 
differential diagnosis. His ultimate fate is usually that of the essential 
hypertensive, that is, a cardiac failure manifested by fibrillation, a 
coronary thrombosis or a cerebral hmmorrhage or thrombosis. 

The cause of hypertension in the chronic nephritic is most difficult 
to understand, for it is not the fact that there is a glomerulo-nephritis 
which leads per se to hypertension, but some other factor altogether. 
While a breakdown in metabolism may be a possible cause, I feel that 
true understanding of the chronic nephritic can only be reached if the 
initial disease is regarded not as one affecting the kidneys only, but 
is one affecting the whole cardiovascular system in addition and 
concurrently. 

The treatment here is difficult, for the patient as a rule only consults 
the doctor when the condition is far advanced, and the blood pressure 
is somewhere in the region of 200/130. Probably a regime of light 

! 
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diet, rest and bromides, and the treatment of symptoms as they arise, 
is the best answer. 

Mention has already been made of instructing the hypertensive 
patient always to lie on one side or other and never on the back. While 
investigating another aspect of hypertension some years ago I became 
aware, quite by accident, that the side blood pressure was considerably 
lower than that on the back. I noticed this several times and as a 
result I took the blood pressures of thirty people at random, mostly 
in a non-pregnant ward in the old Simpson Memorial Hospital. The 
series included two males. Almost without exception there was a 
marked difference in the two pressures, both systolic and diastolic, 
the average systolic difference being lO'pmm. and the average diastolic 
1 2 -2 mm. The maximum sj'stolic difference was 34 mm. and diastolic 
30 mm. The result of this investigation was read at a meeting of 
the Obstetrical Society on 14th February 1934 and was published in 
this Journal. 

Mention is made of this because so little is really known of hyper- 
tension that the smallest bit of additional knowledge is an asset and 
may lead to something else. I should be glad if those of you who are 
interested were to take this up and either prove or disprove my findings. 
After ail, a series of thirty cases is very little and does not really prove 
anything. 

When one thinks of hypertension one almost invariably thinks of 
essential hypertension, or chronic nephritic hypertension or some 
similar condition. But these diseases are all chronic. They have 
been present for years and the various systems are all deranged, and 
consequently any investigation into the root cause suffers under severe 
initial handicap. Surely the ideal patient for clinical and biochemical 
investigation is the young one with a young and elastic cardiovascular 
system and comparatively undamaged liver and kidneys. The 
difficulty is to find such a patient. 

For a long time I have been interested in a particular aspect of 
hypertension, namely, that met with in pre-eclamptic toxEemia. For 
purposes of argument I would state that the essential cause of hyper- 
tension is the same, whatever the subsidiary and exciting causes may 
be and whatever the later clinical manifestations. In pre-eclamptic 
texsemia you have not only a young or comparatively young patient 
but also a hypertension which is acute and early. Here you have 
Undamaged liver and a cardiovascular system without arteriosclerosis, 

- and here, therefore, is the ideal field for investigation. 

In the limited time it is impossible to discuss this disease thoroughly ; 
suffice it to say that I have read American, Austrian and British articles 
and journals, and works on biochemistry, and have treated pre- 
eclamptic patients with some success along lines which I shall try to 
state Wefly. 


First the theory of aetiology. It is laid down as an h3rpothesis 
t at pre-eclamptic toxEemia of pregnancy is caused by a breakdown 



692 


A. T. BARCLAY DICKSON 


in maternal protein metabolism. It must be remembered that this 
toxaemia comes on at a time when the foetus suddenly begins to grow 
at a relatively tremendous speed, and in order to cope with this rapid 
growth the woman’s metabolism must increase in rate correspondingly. 
The woman who can adapt herself to this increase goes through 
pregnancy without incident, but if she is unable to adapt herself disaster 
follows. The theory then is that protein metabolism breaks down and 
intermediate products are released into the general circulation which 
are harmful and cause among other things a greater or lesser hyper- 
tension. 

In the gastro-intestinal tract proteins reach their penultimate stage 
of digestion, and as amino-acids arc taken to the liver by way of the 
portal system. In the liver deamination takes place and the resulting 
bodies are partly excreted and partly used in the building up of tissue. 
If the liver fails in this process of deamination, incompletely katabolised 
amino-acids are set free in the general circulation. Among these 
bjf-products are the guanidine group of compounds and these have 
been proved to exert a marked pressor influence. It has also been 
shown that there is an absolute calcium deficiency in pre-eclamptic 
toxaemia, and that calcium is an antagonist of certain of the by-products 
of amino-acids. 

The picture then is that of a patient with hypertension caused by 
pressor substances which arc the products of incompletely oxidised 
amino-acids. 

What is the remedy ? The answer is ultra-violet light. The rays 
from 3900 to 2900 A° units, ix. the long rays, penetrate to the deep 
layers of the dqrmis where there is a rich blood supply, and where they 
can exert their influence. Ultra-violet light is a very strong oxidising 
agent : it has been shown that deamination is the result of oxidation ; 
ultra-violet light will therefore complete the process in which the 
liver has failed. 

As regard calcium metabolism, it is a fact that the ergosterol 
stored and manufactured in the dermis is changed to vitamin D when 
a patient is irradiated with ultra-violet light ; also that the utilisation 
of calcium by the body depends in great part on the presence of free 
available vitamin D. Irradiation, then, theoretically should raise the 
abnormally low blood calcium of pre-eclamptic toxaemia, and should 
make available an increased supply of calcium for combating toxins. 

This then is the theory. Treatment was carried out on a number 
of patients (i) by a diet similar to the one detailed already, and (2) by 
irradiation with a mercury vapour lamp, and was attended by some 
success. As has been said it is impossible to go into full details, 
but sufficient of the theory and of the practical results was published 
in the Journal in 1935. 

The main point is that in pre-eclampsia there is the ideal field foi* 
the investigation of hypertension if it is granted that hj'pertension, 
whatever courses it may follow, has always the same root cause. 
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Discussion 


Dr Miller referred to hypertension of different forms encountered during 
pregnancy. Whereas pre-eclnmptic toxiemia had formerly been regarded 
as due to a hypothetical toxin of unknown nature and origin, the view now 
commonly held was that it was closely related to a generalised peripheral 
arteriolar spasm. The vascular disturbance was so closely similar to that 
associated with essential hypertension that many observers, notably Fishberg, 
claimed that they were identical. There seemed to be, however, adequate 
grounds for continuing to regard eclamptic toxaemia as a specific entity peculiar 
to pregnancy. On the other hand it was important to remember that hyper- 
tension was the earliest and most constant s>Tnptom, that it was the last to 
disappear, and that where after-effects persisted these were cardio-vascular 
rather than renal in character. 

Dr Miller referred to the early diagnosis of the potential or actual pre- 
eclamptic, to the essentially progressive character of the disturbance, and to 
the difficulty or impossibility of preventing its development, or even substantially 
modifpng its course. He emphasised the importance of rest, both mental 
and physical, as the most important item of treatment. He mentioned the 
important work of Page and Grollman on the extraction from the kidney of a 
vaso-depressant substance which was antagonistic to the pressor principle. 
The clinical emplopnent of this substance has been claimed to give results 
which are highly encouraging, and the hope might be entertained that the 
beneficial effects obtained in non-pregnant hyjiertension might also be achieved 
m the closely parallel hypertensive toxaemia of pregnancy. 


Dr /. G. W. Hill referred to the importance of general management in 
cases of hypertension. It was necessary for the patient to adapt himself and 
his way of life to his pressure rather than to attempt to lower the pressure 
m the individual patient. The patient must learn to take life easily, but it was 
important that unduly severe restriction of diet and activity should not be 
imposed. There was little evidence that drastic restriction of protein ever 
lowered the pressure or prolonged life, and it was clear that many patients 
felt unwell on such a regime. Further, before recommending drastic changes 
m activity the patient’s work and environment must be considered. Where 
restriction of activity meant that the patient had to give up his means of 
livelihood, it should always be weighed carefully whether problematical gain 
of a year or two of life would offset the economic hardship imposed on a 
patient and his dependants. 

Dr Dickson had referred to weight reduction as an important part of 
treatment. Dr Hill endorsed this and said that in cases of angina pectoris, 
which was frequently associated vvith hypertension, weight reduction was 
requently the most powerful therapeutic agent available. 

With regard to sympathectomy for cases of hypertension. Dr Hill had 
ad some experience of cases treated by this method some years ago when 
technique was perhaps less perfect than now, and the results at that time 
were certainly not very encouraging. 

Finally, Dr Hill reminded the meeting that high blood pressure was not 
^^^^?^^’^iy_associated with marked shortening of life. He recalled a report 
,P ished in America some years ago of three cases with pressures over 
■00 nuns, who had survived some twenty years from the time of initial 
gnosis. Hypertension, he said, was a common disease and a killing disease, 
'’OL. LIU. NO. 12 2Y3 
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but there were a large number of old people leading active lives who have had 
hj^pertension for many years. He recalled the case of a man of 87 who had 
had a cerebral vascular accident five months ago and when seen had gross 
cardiac enlargement, auricular fibrillation with complete heart block, and a 
blood pressure of 220/130. This old man came for opinion because he wanted 
to return to work. 

Dr J. G. McCric brought up the question of climate in relation to blood 
pressure. He had formed the impression, which was confirmed by another 
medical specialist who made a practice of taking the blood pressure in practically 
every patient he examined, that the pressures of British troops in Algeria were 
distinctly lower than were found in corresponding age-groups at home. He 
presumed that this was a merely temporary phenomenon in persons not yet 
acclimatised to new conditions, but at the same time would like to enquire 
of Dr Hamilton whether there was in fact any difference in the incidence of 
hypertension, and hypertensive cardiac disease, in countries mth warm and 
cold climates respectively, or in say, the Southern States of America as 
compared with the Northern. 

Dr H. M. Traguair referred to the oculist’s interest in blood pressure. 
Patients attend the oculist complaining of headaclie, dizziness, diplopia and 
other sjnnptoms suggestive of hypertension. If the patient is under 50 
he tests his eyes ; if over 50 he feels his pulse. 

Another point is the relationship of retinal hemorrhage to high blood 
pressure. In cases of retinal ha;morrhage much depends on the state of the 
arteries. If these are not badly diseased, even though hemorrhage is present, 
the prognosis is not too bad, but this depends on how sheltered a life the - 
patient can lead. After the appearance of retinal htemorrhage the average 
expectation of life has been estimated at about five years. 

Dr Kerr and Mr T, MeJV. Millar also spoke. i 

Dr Hamilto?i, replying, referred to the fact that the discussion had turned ' 
largely on the important subject of treatment. Hypertension was a problem 
which many met and had little idea what to do about — for the simple reason ' 
that there was no single sovereign remedy. 1 

He thought it inadvisable to restrict a patient’s activity too much. The | 
possibility of extending his expectation of life by a year or two was often not j 
worth the price of enforced leisure, difficulty in earning a living, etc. The 
risks the patient ran were not so very much greater than if he stayed in bed 
all the time. Where there was cardiac failure, of course, effort must be 
restricted. 

As regards diet, there was little evidence that white meat had any advantage , 
over red meat. There were experimental results showing that restriction of 
the intake of protein was not only of no benefit but might be harmful by 
producing a negative nitrogen balance and tissue wasting. 

Dr Hamilton considered that surgical methods of treatment were only a j 
stop-gap. He quoted figures given by Professor Learmontlr from his own , 

experience of 100-125 cases of sympathectomy for hypertension. Only 
about 25 per cent, showed any significant permanent reduction in blood 
pressure, an experience which was certainly in keeping with results pubhsne 
from other clinics. About 75 per cent, of these patients obtained symptomatic 
improvement, which was often very striking and quite sufficient to have i 
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warranted operation. It was not certain, however, that the experimental error 
has been excluded, since a reduction in the level of the blood pressure of 
hj-pertensivc subjects might follow such abdominal operations as chole- 
cystectomy. 

Dr Hamilton commented upon Dr McCric’s question as to lower levels 
of blood pressure being observed in people who have gone from this country 
to reside in warmer climates. This observation had been made many times, 
but he knew of no statistics on the difference in the general blood pressure 
levels between the North of the United States of America as compared tvith 
the South. Essential hypertension was a very uncommon disorder in West 
African natives, but the negroes of the Southern States of America, mostly 
descended from West African negroes, show’ed a high incidence of vascular 
diseases in general, and hypertensive disease in particular. Differences in 
climate or environment might be involved, and there were doubtless other 
factors, such as working conditions, nervous strain, etc. 

Dr Dickson also confirmed Dr McCrie’s findings that the blood pressure 
is lower in a warmer dimatc. In the regrading of officers in 1941 in the 
Middle East the pressures were taken and the systolic found to range from 
125 to under no — some even as low as 100. 

In the East, in countries where beri-beri is endemic, women may not 
exhibit any signs of beri-beri, but when they become pregnant, and especially 
from the fifth or sixth month onwards they may and often do develop it. This 
is due to the fact that the vitamin B reserve is low and that the foetus \vill always 
take as much as it requires of everything from the mother no matter whether 
she can spare it or not, and no matter whether or not she suffers in the process. 



Meeting of Edinburgh Mcdico-Chirurgical Society held at the East 
Fortune Unit, Bangour Hospital Annexe, on 15th May 1946. 

Dr H. M. Traquair, President, in the Chair. 

Professor Cameron discussed four eases of Disseminated Tuberculosis, 
demonstrating by X-ray films and detailed histories the multiple lesions found 
in these patients. 

(fl) A. P., female, aged 20 years, was admitted to East Fortune in August 
1942 with a tuberculous right knee which was arthrodcsed. She then developed 
tuberculosis of the breast. In March 1943 tubercle bacilli were found in 
her urine and she complained of dysuria and urgency. In April 1943 a lesion 
of the sth lumbar vertebral body was found. Tubercle bacilli were 
demonstrated in a right breast abscess in July 1943. 

The left kidney was removed in Januar\' 1945 and at the time of demon- 
stration, the knee arthrodesis was firm, the breast and spinal lesions appeared 
to be healed and she was free from urinary sNTnptoms apart from three-hourly 
frequency. Two small superficial sinuses remained on tlie nephrectomy 
wound. 

(It is interesting to note that, since the meeting, a gibbus has been noted 
in the lower dorsal area and X-ray examination has shown a destructive lesion 
of vertebral bodies D 7 and 8 witli a fusifonn abscess.) 

{b) K. W., female, aged 21 years, was admitted to East Fortune in Januaiy 
1943. There was a history of tuberculous peritonitis in 1936. On admission 
she had a destructive .spinal lesion with loss of joint space between L 3 and 4. 

A huge left psoas abscess was present above and below the left inguinal 
ligament. There was clinical and X-ray evidence of bilateral fibrotic lung 
disease. Soon after admission pus was noted in her urine and tubercle bacilli 
were demonstrated. Excretion pyelograms showed in March 1943 a hydro- 
nephrosis of the left kidney with great dilatation of the ureter. 

At the date of demonstration the spinal lesion appeared to be showing 
advanced healing. The lung disease also appeared well healed. She had 
symptomless pyuria but tuberelc baccilli were not present in recent specimens. 

(c) S. W., male, aged 23 years, was admitted to East Fortune in January 
1943. He had a history of right-sided pleurisy with effusion in 1940. On 
admission he had a large left pleural effusion and there were signs of fibrotic 
disease of the right upper lobe. A dorsal gibbus was present and X-ray 
showed destructive disease of vertebral bodies D 10 and ii. 

Pyuria was noted in February 1944. A largo rib abscess developed in 
September 1944 and required incision in February 1945. A swelling developc 
in the right thigh in July 1945 and thick pus and caseous plugs were nspira^ • 

In November 1945 he complained of stiffness of the right knee. 1 ic 
condition of the knee-joint suggested a synovial tuberculosis. 

In April 1946 an ischio-rectal abscess was found and required incision. _ 

At the time of demonstration the spinal lesion appeared to be shmving ; 
advanced healing, the rib and thigh abscesses had absorbed and lung disea 
seemed quiescent. His right knee was painful at times and X-ray sugg • 
remaining synovial disease. 
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{d) The X-ray films were sho^vn of S. S., male, aged 17 years, who had been 
admitted to East Fortune in 1942 wth dense disease of the 3rd lumbar vertebra. 
Soon after admission tubercle bacilli were found in his urine and excretion 
pyelogram showed a stone in the right kidney and abnormal pictures of each 
kidney. He was treated on a posterior spinal shell for twenty-one months 
and thereafter was kept for eleven months on postural rest in bed. At the 
time of discharge all lesions appeared quiescent but pyelograms showed no 
e.xcretion from the right kidney. This man has been seen since discharge 
and remains very well, being free from urinary symptoms. 

Professor Cameron discussed the method of dissemination in these cases, 
mentioning the rather benign type of pulmonary lesion which is very frequently 
a feature. He stressed the importance of the s}mptomless pyuria which was 
often the first evidence of a renal lesion. 

(r) Professor Cameron also showed a patient who had a history^of lung 
TUBERCULOSIS of twelve years’ duration. He had recently been readmitted 
with marked extension of pulmonary fibro-cavemous disease but also with an 
ulcer on the inner right side of the lower lip about the size of half-a-crown. 
There was ulceration of the epiglottis which was split and almost completely 
destroyed. Ulceration extended on to the left vocal process. Dr Ewart Martin, 
who had examined tlie man, expressed the opinion that the laryngeal condition 
had the appearance of a lupus rather than a tuberculous laryngitis secondary 
to lung disease. 

(Biopsy has since confirmed this opinion.) 

Dr Murray, Medical Superintendent of East Fortune Sanatorium, showed 
the follo\ving patients whose lesions or treatment were discussed : — 

(a) Two young female adults suffering from tuberculous abdominal 
ABSCESS which had presumably arisen from caseous mesenteric glands and 
had tracked behind the peritoneum to the iliac fossa where multiple sinuses 
had formed. In neither case had any spinal or other bone lesion been proved. 
Both had evidence of intestinal fistula as the sinuses intermittently discharged 
thin fecal matter. 

( 3 ) Two female adults with spinal tuberculosis who had had advanced 
paraplegia tad who had been treated by costo-transversectomy and anterior 
decompression. In one case Mr Norman Dott found compression of the 
spinal theca by tuberculous granulation tissue and by backward dislocation 
of an intervertebral disc. The disc was removed and a large anterior abscess 
evacuated by suction. Very rapid improvement had resulted in her general 
and neurological condition. 

In the other case Mr Alexander eyacuated a large paravertebral abscess 
and found severe compression of the theca by a ridge of tuberculous granulation 
tissue with a sequestrum. These obstructions were removed but to obtain 
satisfactoty decompression it was found necessary to remove the posterior half 
of a diseased vertebral boefy and the intervertebral discs limiting the segment 
of disease. In this case also improvement had been,rapid and most satisfactory. 

(c) A child in whom caries of the cervical and upper dorsal 
vertebra had been treated by extension, using ice-tongs calipers applied 
to the skull and about 3 lb. traction obtained by rubber bands. Rapid 
^provement had resulted with almost complete disappearance of the signs 
of spinal cord compression which had previously been present. 
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{d) X-ray films of a woman who had a history of removal of a breast 
sixteen years before for scirrhous carcinoma and who had been admitted to 
East Fortune in December 1945 as a case of tuberculosis of the spine. The 
X-ray appearances had been considered to be more suggestive of a malignant 
deposit although there was a shadow very like that of a tuberculous spinal 
abscess. Since admission she had developed typical secondary malignant 
deposits in the pelvis and right femur wth pathological fracture of the femur. 

The unusually late development of secondary carcinoma and the difficulty 
of differential diagnosis of the spinal condition were discussed. 

(At a subsequent post-mortem the paravertebral shadow which had been 
noted was found to be due to infiltration of the head of an adjoining rib.) 

An interesting discussion took place on several of the cases which had 
been demonstrated and on the various manifestations and types of tuberculosis. 
Professor Cameron answered several questions relating to the pathogenesis 
of the disease and the varied types of primary lesions. 


BEFORE AND AFTER LAfiNNEC * 

By DOUGLAS GUTHRIE, M.D., F.R.C.S. 

Some time ago, when I rashly undertook to contribute to this Society 
a paper dealing with the history of tuberculosis, I greatly under- 
estimated the magnitude and the diflSculty of such a task. 

Given the necessary time and perseverence, a fair knowledge of 
general medicine and an interest in past events, the writing of a 
History of Medicine presents no insuperable difficulty. The history 
of a special branch of medicine, however, demands a historian who 
is also a specialist. Of tuberculosis, quite a series of histories might 
be \vritten, each varying in its aspect of the subject. The history of 
the disease, the views of pathologists and of clinicians, the rise and 
development of sanatorium treatment, the evolution of laws and 
regulations concerning tuberculosis could each fill a volume, so that 
it is not easy to select. Speaking personally, however, my ignorance has 
considerably narrowed the field from which selection is possible, and 
I can indicate only a few of the principal signposts which may perhaps 
guide those of you who feel drawn more deeply into the study of the 
past. 

The main object of this paper is to direct attention to some classic 
works on tuberculosis which are still well worth reading, although 
generally regarded as “ out of date.” The latest view on any subject 
may be, or ought to be, the most enlightened view, but it is not 
necessarily the most correct view. Osier spoke truly when he said, 
" it is a dry age when the great men of the past are held in light 
esteem." Old work need not be obsolete work. 

So far as I am aware, only two detailed histories of tuberculosis 
have appeared in recent years, both of American origin. They are 
The Development of our Knowledge of Tuberculosis, by Laurence 
Flick, 1925, and The Story of Clinical Pulmonary Tuberculosis, by 
Lawrason Brown, 1941. To those books I am largely indebted for 
the information which, not without some diffidence, I am about to 
place before you. 

In the witing of history there is one inflexible rule ; one must 
preserve a definite time-sense or chronology, so that each fact may 
be recorded in its particular sequence. 

One of the best methods of presenting the subject is to pick out 
one striking or sensational event- — ^in general history, a conquest, 
empire, a dynasty ; in medical history, a discovery, a great teacher, 
a school — and around this event to group all other minor or accessory 
events. In surgery, the dominant figure is Lister, and every history 
of surgery is an account of events before and after Lister. 

• What was the most definite landmark in the history of tuberculosis ? 

Read at a meeting of the Tuberculosis Society of Scotland held in Edinburgh 
loth May 1946. 
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Was it the discovery of the bacillus by Koch in 1882 ? Or was it the 
early attempt of Bodington, in 1840, to establish sanatorium treatment ? 

Laennec and His Achievement 

I wonder if you will agree with me wheti 1 suggest that a more 
significant event than any was the publication by Laennec, in 1819, 
of his classic work on Auscultation — Trait c dc I' Anscu I tation Mediate 
Laennec accomplished much during his short life. To-day, he is 
remembered as the inventor of the stethoscope, but that was only the 
first step in his great achievement, the tool which enabled him, tc 
explore a new field. His book is no mere description of the stetho- 
scope ; it describes what the stethoscope can do. It is one of the 
great medical classics. 

Rcni Thiophilc Hyacinthc Laennec was born in 1781, at Quimpei 
in Brittany, the son of a local lawyer. He had the misfortune tc 
lose his mother when he was six years old, and as his father was i 
fickle and purposeless man, young Thcophilc, as he was called, wa; 
consigned, with his brother Michael, to the care of his uncle William 
a physician at Nantes. Seven years later, when his father marriec 
again, Michael returned to Ouimper, but Theophile remained, as he 
was determined to become a doctor like his uncle. Indeed, Laennec 
owed little to his father, and everything to his uncle. He studied ir 
the Medical School of Nantes, and then in Paris. Plis health was 
feeble, he was often very poor, but he was fortunate in his teachers 
and fellow students. His chief friend was Gaspard Baylc, his senioi 
by seven years, who exercised upon him that beneficial influence 
which so often passes from a senior student to a junior. Bayle himseli 
is an important landmark in the history of tuberculosis. Before he 
died of tuberculosis at the age of 42, he had performed nine hundred 
post-mortem examinations in cases of that disease, many of which he 
had also investigated clinically. Almost certainly Bayle was a martyr 
to science. He corrected many errors ; he showed that early and 
advanced pulmonary tuberculosis were one disease and not a whole 
series of diseases, and he was the first to use the term “ miliary” in 
describing small tuberculous lesions. 

Let us return, however, to the student life of Laennec. Another 
senior associate was Guillaume Dupuytren, who later won great fame 
as a surgeon ; a cynical and intolerant man, and it is not surprising 
that Laennec and he did not always agree. Laennec studied medicine 
at the Charitd under Corvisart, of whom more will be said. Bichat 
was the brilliant teacher of morbid anatomy and when Bichat died of 
tuberculosis in ,1802, at the age of 31, Laennec began to lecture on 
the subject and it was then that he discovered the sub-deltoid bursa, 
and proved that hydatid cysts were caused by a parasite. At tWs 
early stage of his career he busied himself in the study of Greek, t e 
better to understand Hippocrates, and his thesis for which he receive 
his diploma in 1804 dealt with " The Hippocratic Doctrine in relation 
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to the Practice of Medicine.” During the next few years Laennec 
worked strenuously, writing papers on many subjects, conducting a 
rapidly increasing practice, and studying and teaching at the Necker 
Hospital to which he was appointed Physician. All his work was 
based upon observation and experiment. Like Sydenham, he held 
that the practice of medicine should consist in observation rather than 
speculation. 

It was in September iSi6 that he made his great discovery. While 
examining a stout young woman it suddenly occurred to him that 
just as the scratch of a pin at one end of a log of wood is audible to 
the ear placed against the other end, even so might the sounds within 
the thorax be conducted to the ear of the observer. Rolling a note 
book into a tight roll he applied one end to the patient’s chest and 
put his ear to the other, when he was “ surprised and gratified ” at 
being able to hear the heart sounds with great clearness and distinction. 
For a time he continued to use rolls of paper. Then he constructed 
a wooden cylinder which answered very well and was known as the 
“ cylinder,” the “ baton,” the “ pectoriloquer ” and, eventually, the 
" stethoscope,” Yet Laennec was no mere inventor of an instrument, 
though that w'as a clever piece of work. His real service was to show 
what might be accomplished by the aid of this tool, and to this task 
he devoted the remaining years of his short life. All those strange, 
unfamiliar sounds within the chest — ^^vhistlings, murmurs, wheezings, 
bleatings and crackling — were all to be analysed and arranged, and 
this was Laennec's great accomplishment. It is little short of 
miraculous that this wasted, hollow-cheeked little man, already in the 
grip of the disease he was so closely studying, should have been able 
within a few years, to produce a book in which are described and 
classified all the sounds heard by the stethoscope. The first edition 
is dated 1819. It is a pleasure to read, and is universally regarded as 
a medical classic; But it almost killed the author. He was obliged 
to leave Paris and naturally he returned to his beloved Brittany, where 
he had a house, Kerlouarncc (the place of foxes), facing the Bay of 
Douarnenez. There, his health improved and two years later, in 
iSai, he returned to Paris and literally threw himself into work. He 
knew that it might kill him, but what was the loss of one life, he 
argued, if others could be helped. And so, he lectured and practised 
3 nd laboured hard at the second edition of his book. He was now 
Physician at the Charite, Professor at the College of France and with 
3 wide reputation as physician and teadfier. He often lectured in 
^atin, for the benefit of foreign students who knew that language 
better than French, and he preferred the term " rhonchus ” to “ rale,” 
^hich meant death-rattle and might be so interpreted by patients. 

e married Madame Argon in 1 824, but he was to enjoy only two 
.years of happy married life. In May 1826 he was again obliged to 
Retire to Brittany, and on the afternoon of 13th August of that year 
c removed the rings from his fingers, explaining to his wife that he ' 
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preferred that no one should have the trouble of doing this for hiir 
Two hours later he died. The second edition of his book had bee 
published just as he left Paris for the last time. It was translate 
into English by Sir John Forbes, a man of culture and a good linguis 
who graduated at Edinburgh in 1807 and, after serving in the Nav 
for some years, conducted a large practice at Chichester and eventual! 
became physician to Queen Victoria. There were four editions ( 
his translation of Laennec’s book, the last in 1834. A still bettf 
translation, though abridged, was published, with a Life of Laenne 
by Sir Wm. Hale- White in 1923. 

Mention has been made of Laennec’s teacher Corvisart, who w? 
then at the height of his fame, soon to become a Baron, and physicia 
to Napoleon, fcan Nicholas Corvisart was a great teacher, thoug 
rather dictatorial in his methods. It was characteristic of him th; 
his M.D. thesis was entitled “ The pleasures of the study of medicii 
and the disagreeableness of its practice.” He was a keen studei 
of physiognomy and a master in the art of diagnosis at a distanc 
now, perhaps fortunately, a lost art. Nev'ertheless he was mo 
thorough in his examination of patients. ” These,” he told his student 
" these are your books and you will find them more difficult to rea 
than printed books.” Corvisart was an authority on diseases of tl 
heart, but his chief claim to fame lies in the fact that he drew attentic 
to the neglected discovery of Auenbrugger, which must ever be linkt 
closely with that of Laennec. Leopold Auenbrugger (Laennec cal 
him Avenbrugger), was born in 1722, the son of an innkeeper of Gra 
and it is said that his idea of percussion was derived from tlie practii 
of ascertaining, by tapping, the level of the fluid in his father’s wir 
casks. He studied under Van Sweiten in Vienna, became a popul: 
court physician, and wrote an opera entitled “ The Chimney Sweep. 
His only contribution to medical literature was a little book of 95 page 
now extremely rare, which bore the long title, A .new invention ft 
the Diagnosis of obscure internal diseases of the chest by percussio 
of the Thorax. Written in Latin, it is usually named from tl 
first two words of the title, ” Inventum No\mm.” In this classic ( 
medicine, Auenbrugger compares the normal percussion note to th: 
of a drum covered with woollen cloth. He suggests that percussio 
should be carried out ‘‘ with a linen glove on the hand to avoid tli 
disturbing sound of striking the bare skin.” He confirmed his fad 
by injecting water into the chests of cadavers, and he made use c 
his method for seven years before publishing his book in 1761 
Nevertheless it attracted little notice until Corvisart translated it int 
French twenty years later. The English version appeared in 182^ 
when it wa^ included by Forbes in his translation of Laennec s wor 
Laennec had a high regard for Auenbrugger and he believed tha 
percussion and auscultation had each an important part to play i' 
diagnosis. Corvisart used the open hand in percussion, a sort 0 
slapping rather than tapping. The plessimeter, or pleximeter, a 1 
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plate of metal or ivory placed on the chest, was a later refinement 
introduced by Piorry of Paris in 1826. William Stokes of Dublin, 
who did so much to popularise the new methods in his book on The 
Diagnosis and Treat 7 ncnt of Diseases of the Chest, 1837, and who was 
one of the first to recognise the importance of early diagnosis, percussed 
against his finger placed with its dorsal surface on the chest. 

Another phj^sician who popularised the methods and views of 
Laennec in this country was his pupil who afterwards became Sir fa^nes 
Clark (not to be confused with Sir Andrew Clark), and to whom the 
second edition of Forbes’ translation of Laennec’s book was dedicated. 
In his own treatise, published in 1835, Clark drew attention to the 
importance of early diagnosis, and he sounded a warning against the 
practice of sending tuberculous patients away on long sea voyages. 

fosef Skoda, who was the first to lecture in German (instead of 
Latin) in the Vienna School, added much to physical diagnosis by 
assigning to each of the sounds its musical pitch. Thus were the 
great contributions of Laennec and Auenbrugger gradually accepted 
and employed. 

It is not my intention to attempt to give a complete account of the 
history of tuberculosis, but the central position of Laennec will become 
more obvious if we glance at the state of affairs before and after his 
time. 

Before Laennec 


It appears probable that tuberculosis existed in pre-historic times 
and although of course there is no written evidence, we may read it 
in the pathological appearance of Egyptian mummies, 1000 B.C., 
and in the votive offerings of Greek temples of Aesculapius of about 
the same date. One of the earliest written* records, as we should 
expect, appears in the work of the Hippocratic School. There are 
a number of references in the Aphorisms to phthisis, although other 
wasting diseases may have been included under this category. 

Phthisis was most common between the ages of 18 and 35 ; it was 
worse during autumn ; diarrheea was a mortal symptom.” ‘‘ In 
persons who cough up frothy blood, the discharge of it comes from 
the lungs.” " Such persons as become humpbacked from asthma or ^ 
cough before puberty soon die.” 

For the first clear description of pulmonary tuberculosis one must 
pass to the works of Aretaetis, who lived at Alexandria in the second 
century A.D. He distinguished between phthisis and empyema, thus : 

If an ulcer form in the lungs from abscess, from cough, or from 
haemoptysis, the disease is phthisis. If matter form in the chest or 
side it is called empyema.” Aretaeus goes on to describe phthisis : 

, parts are slender and without flesh, no vestige of mammae, 
joints prominent, eyes , hollow and brilliant,” “ The persons most 
pmne to the disease are the slender, those with prominent throats and 
\ protrude like wings, who are pale and have narrow 

c ests. Aretaeus classified disease as acute cases (including 



704 


DOUGLAS GUTHRIE 


haemoptysis) and chronic (including phthisis). The relationship 
between them was as yet unknown, and even Laennec fofcused his 
study upon the later stages of the disease. Aretaeus, however, was 
one of the first to recognise the benefit of living on or close to the 
sea, and he laid stress on the value of milk as a food. “ If the patient 
live on the sea,” he wrote, ” it will be beneficial, as sea water is dessicant 
to the ulcers.” It was not until 1796 that John Coakley Lettsom, 
the well-known Quaker physician, founded the Royal Sea Bathing 
Hospital at Margate for tuberculous children. After Aretaeus little 
advance was made in tuberculosis until the seventeenth century. Brief 
mention may be made of the use of the Royal touch for “ King’s 
Evil ” swellings, tuberculosis of bones and joints and lymph nodes. 
The Royal touch had a long history, reaching its zenith in England 
in the reign of Charles II, who ” touched ” 4000 persons a year and 
attained a grand total of over 90,000. Richard Wiseman, the Father 
of English Surgerj', condoned the practice, though he added that a 
surgeon might cure when the King was not available. 

It was about this time that the study of morbid anatomy began, 
and that an effort was made to correlate the clinical with the post- 
mortem findings. The great work of Morgagni of Padua on the 
subject did not appear until 1761. It was On the Seats and Causes 
of Diseases, and described 700 cases. Morgagni located disease in 
the organs ; Bichat, in the tissues ; Virchow, in the cells. Nevertheless, 
Long before Morgagni’s day, the method of investigation had been 
adopted. 

Fraiiciscus Sylvius (1614-72), one of the first to teach clinically 
in the Medical School of Leyden, suggested that there were lymph 
nodes in the lung which might be attacked by' scrofula, in the same 
manner as other lymph nodes. Not every' disease with emaciation 
was to be called phthisis. Sylvius suggested that " tabes ” should 
signify emaciation ; phthisis, an ulcer of the lung. But the next 
important contribution to the pathology of tuberculosis at this time 
was made by Richard Mor'toii, whose Phthisiologia appeared in 
1689. Morton, like Sylvius, thought that the lungs were *' full of 
innumerable little glands.” “ No wonder,” he writes, ” that those 
who have King’s Evil also have tubercles in their lungs.” Morton 
described sixteen varieties of pulmonary tuberculosis and recognised 
the tubercle, which he distinguished from ulceration and regarded 
as the primary lesion. Among the causes of tuberculosis, besides 
” imprudent diet, over-study, thick smoky air, and troublesome 
passions,” he mentioned ‘‘ excessive salivation and spitting, which 
withdraws the nutritious juices frorh the body.” One of his astute 
observations was that it was ” surprising that anyone past his youth 
could die without a touch of consumption.” That he recognise 
natural cure is evident from his remark that “ sometimes the tubercles 
go off of their own accord.” This is remarkable when we remember 
that tuberculosis was regarded as incurable in his day. He hastens 
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to add that “ every consumption, though cured, is apt to return.” 
Another observation was that “ Chalky stones, bred in the lungs, are 
wont to tear the tender parts and cause bleeding.” He also alleged 
that “ he who coughs lives long ” and he explained this by stating 
that such persons usually take good care of themselves. Poor Morton, 
like his father before him and his son after him, died of tuberculosis. 
Morton’s detailed account of tuberculosis was a remarkable achieve- 
ment, but it was too detailed. In all fields of knowledge, advance 
is not just a steady progress. A subject becomes more and more 
detailed and complicated and specialised, until it reaches a bewildering 
complexity. Then some genius arrives on the scene and simplifies 
it all at a single stroke. 

So it happened that in the following century there lived yet another 
medical victim of the disease, William Stark of Birmingham who, 
during his short life of twenty-nine years, showed that the numerous 
varieties decribed by Morton were simplj' various stages of the same 
disease; His demonstration of the unity of tuberculosis was a great 
advance. Meanwhile, the infectious nature of the malady was an 
accepted fact. Fracasforins, one of the great medical figures of the 
Renaissance, not only gave its name to syphilis, but wrote the first 
book on -epidemiology, Dc Contagioac, 1 546, in which he stated that 
many diseases, including phthisis, were caused by ‘‘ minute seeds, 
or seminaria, which multiply rapidly,” and which spread infection 
by contact or even at a distance, through the air. Of course no one 
had seen them, but the idea took root, and we find Sydenham, one 
of the greatest of all physicians, writing that “ certain diseases are 
caused by particles in the atmosphere.” 

There was no lack of material for those early investigators, /ohn 
hocke, the philosopher and physician, the friend of Sydenham 
tvrote an essay on Tussis (Cough) in 1685 in which he said that 
20 per cent, of all deaths in London were due to phthisis. Locke 
referred to the benefit accruing from horseback exercise, but he failed 
to recognise that the improvement was due to the open air rather than 
the exercise. Many more names might be mentioned, but perhaps 
enough has been said to illustrate the state of knowledge before the 
time of Laennec. Laennec did not arrive on the scene unheralded. 
That genius of the seventeenth century, Robert Hooke, a pioneer of 
microscopy and a founder of the Royal Society, wrote “ who knows 
but that it may be possible to discover the works going on in man’s 
body by the sounds they make, as in a watch.” 

After Laennec 

added greatly to the methods of diagnosis, 

J high. No cure had been discovered. The 

recognise the importance of early diagnosis was another 
P ysician of Paris, Pierre C. A, Louis, whose results were based 
npon the careful statistical analysis of 2000 cases. Indeed, his second 
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great service was to show that exact figures are more valuable than 
vague impressions, and it is interesting to note that this statistical 
method is again becoming important in medicine. Louis’ work, 
published in 1839, drew attention to the early signs of pulmonarj' 
tuberculosis, and to the fact that the apex of the lung was usually 
involved. Louis was a popular teacher and a good clinician. He 
always began by asking two questions. First, “ How long have you 
been ill ? ” and then, “ Before that, were you perfectly well ? ” and, 
having thus fixed the time of onset, his examination proceeded. Many 
American students attended his clinic, including Oliver Wendell 
Holmes, who learned three things from him — “ not to accept authorit)- 
when he could have facts, not to guess when he could know, and not 
to think that a man must take physic because he is sick.” 

Meanwhile another Morton, George. Morion, in America, who' had 
been a pupil of Lacnncc, had written his Illusirations of Pulmonary 
Cons 7 impiion (1834) and had noted the signs of incipient tuberculosis. 
Another excellent description of early tuberculosis was written in 
1846 by Henry Bowditch of Boston, a pupil of Louis. He called it 
The Young Sicfhoscopisi or the Sfudeni’s Guide of' Ausadfaiion. 
Lawrason Brown considered it the best account of early pulmonary 
tuberculosis that has ever been written. A later American authority, 
who has been- called ” The American Lacnnec,” was Austin Flint 
of New York, well known for his work on cardiac disease and on 
tuberculosis. He analysed 670 cases of tuberculosis in a book (1S75) 
which is still in use. 

I shall not attempt in this paper to deal with the work of Jean 
Antoine Villcmin, the French army surgeon who, in 1865 (the year 
of Lister’s discovery), proved that tuberculosis could be produced in 
rabbits by inoculation. Nor shall I do more than mention the immense 
services of Robert Koch, and the medical revolution which followed his 
discovery of the tubercle bacillus in 1882. 

In the short time now' at my disposal I should like to refer to the 
early days of open-air treatment, as the facts are perhaps less familiar, 
though doubtless w'ell know'n to the present audience. Recognition 
of the disease in its early stages naturally led investigators to search 
for a cure. No longer was tuberculosis to be regarded as a hopeless 
and incurable disease. And as so often happens in the history of 
medicine, the first step was taken by an obscure general practitioner. 
Born in the last year of the eighteenth century', George Bodingion was 
in practice at Erdington, near Birmingham, w'hen he wrote his famous 
Essay on the Treatmerjt and Cure of Pulmonary Consumption, 1840. 
He condemned the prevailing practice of “ shutting patients up m a 
close room and forcing them to breathe over and over again the same 
foul air.” “ To live in and breathe freely the open air was the one 
essential remedy,” The cooler the air was the better. Therefore e 
advised early rising so that the “ cool pure morning air might have its 
sedative effect upon the interior surface of the lungs.” He also advise 
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abundant food (nourishing diet and wines) but he did not recognise 
the value of rest, and he perpetuated the tradition of exercise on 
horseback and of long walks. Nor did he realise the need for sleeping 
in the open air. His attention was more closely drawn to thirproblem 
when he obsen,'ed that few of the awl grinders of Sheffield lived beyond 
the age of thirty. The town hospital, in his opinion, was the “ most 
unfit place imaginable ” for cases of tuberculosis. There should be 
special, hospitals in country surroundings, with “ provision for horse 
and carriage exercise ” and “ gardening and farming for con- 
valescents.” After treatment the patient should not return to town 
but should continue out-door work. “ There ought to be a class of 
practitioners who would pursue this practice as a special branch and 
receive patients into their own houses in the country.” 

Bodington gives details of six cases, treated with good results. 
In 1843, he transferred to Sutton Coalfield, near Lichfield, and 
continued his plan of treatment. Nevertheless he met with scant 
encouragement and was obliged to turn his establishment into a mental 
hospital. 

Another pioneer, who apparently was unaware of Bodington’s 
work, was Henry MacCormac of Belfast, who graduated M.D. at 
Edinburgh in 1824. Bodington became discouraged and gave up 
his fight for fresh air, but MacCormac preached his gospel for years, 
in season and out of season and refused to accept defeat. He lived 
at a time when night air was considered a deadly poison and the 
atmosphere of every sickroom was foul and stuffy. On more than 
one occasion he poked his umbrella through the window pane of his 
patient’s bedroom, and once he was obliged to defend such a practice 
in the police court. ” If I had a Stentor’s voice and an angel’s pen,” 
he wrote, “ I should employ them to enlarge my views.” “ There 
can be no immunity from phthisis until medical practice and popular 
conviction concur as to the indispensableness of pure fresh untainted 
air, at all hours, at all times and in all places.” When his paper on 
‘ The Preventibility of Consumption ” at the Royal Medical and 
Chirurgical Society of London in 1861 was read in his absence by the 
Secretaiy, it was received so adversely that the meeting declined to 
pass a vote of thanks. Nevertheless his treatise on Consumption 
was published in 185 5,, and his enlightened views were welcomed on 
the Continent where Hermann Brehmtr held similar views amid the 
jeers of his colleagues and eventually opened the first sanatorium at 
Goerbersdorf in Silesia in 1859. One of Brehmer’s patients, Peter 
Bettweiler, built his own .sanatorium at Falkenstein in 1876 and he 
Was probably the first to recognise the value of rest and the possible 
danger of exercise. It is not known whether either of those German 
physicians was aware of the similar views of Bpdington and MacCormac. 

_ In America, the pioneer of open-air treatment was Edward 

i'^ingsione Trudeau, whose sanatorium for persons of moderate means 
began its work at Saranac Lake in 1884. 
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Trudeau, himself a tuberculous patient, laid stress upon the pre- 
tuberculous stage of the disease. He drew attention to the method of 
bringing out latent rales by a cough at the end of expiration. 

Here the story must enc(. I liavc left much unsaid : the progress 
of organisation and control and prevention ; the introduction of 
artificial pneumothorax ; the development of X-ray diagnosis ; and 
various other aspects of the great problem. It is fitting that the last 
slide should remind you of the greatest of Scottish phthisiologists, 
perhaps the greatest of all. Sir Robert Philip, whose teaching was 
an inspiration to some of us and whose gracious personality was so 
helpful to many a student and patient. His dispensary for tuberculosis 
was opened in Bank Street, Edinburgh, in 1887. 

One could not hope, in a short paper, to tell the whole story of 
pulmonary tuberculosis. But in this mechanical age, with its attempts 
to produce a rule-of-thumb medicine based upon technical principles, 
it is salutary to remember the past and to honour the pioneers. 
Although I am no longer a clinician and although perhaps I have no 
right to express an opinion, I make bold to say that it will be a sad 
day when the stethoscope becomes an obsolete instrument, and when 
the classics of Morton and of Laenncc arc no longer read. Especially 
Laennec, for he is the central figure of the story, the Lister of 
tuberculosis, the most doughty knight who ever bore a lance against 
“ the captain of the men of death.” 
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THE LABORATORY DIAGNOSIS OF INFLUENZA 
A Summary of Current Methods 

By A. J. RHODES, M.D., F.R.C.P.Ed. 

Lecturer in Bacteriology, London School of Hygiene and Tropical Medicine 

Methods for .the laboratory diagnosis of influenza have been greatly 
improved of recent years, and a variety of techniques are now available. 
Attempts should be made both to isolate the virus from the respiratory 
tract, and to demonstrate a rise in specific antibody in the serum. 

/ 

A. Isolation of Virus 

Preparation of htocula . — An attempt should be made to isolate the 
virus from patients, partly to establish the diagnosis of influenza, 
and partly so that the strain can be analysed antigenically. The 
patient is instructed to gargle about lo c.c. of broth or saline ; saline 
can afterwards .be mixed with 5 c.c. of broth. The material is then 
roughly clarified by paper filtration. Such “ raw ” washings can be 
inoculated intranasally in ferrets and other animals or in eggs (see 
below) ; or a Gradocol membrane (A.P.D. o-8 p) filtrate can be 
prepared. Hoyle (1944) recommends filtration through sintered glass 
filters (maximum P.D. I'S p). 

In fatal cases filtrates should be prepared from lung suspensions. 
Himmelweit (1943) recommends centrifuging 20 per cent, tissue 
suspensions at 3000 r.p.m. for thirty minutes, and filtering the super- 
natant through three superimposed Gradocol membranes arranged in 
descending order of size (A.P.D. 1-5, 1-05, and 07 p respectively). 
Alternatively a Berkefeld filtrate can be used, preferably obtained 
after preliminary clarification (Parker et al., 1946). 

Certain workers have attempted to concentrate any virus that may 
be present in throat washings. Thus, washings can be treated with 
I'ed cells to adsorb virus, and after eight to ten minutes Zephiran 
(>/20,ooo) is added to inhibit contaminants. After twenty-five minutes, 
tbe cells are spun down, and resuspended in i c.c. of saline, which is 
available for inoculation (U.S. Nav. Med. Lab., No. i, 1946). 
Alternatively, the garglings are centrifuged for half an hour at 
12,000 r.p.m. to throw down organisms ; human O cells are then 
added to the supernatant fluid to a final concentration of i per cent. ; 
Rally, the red cells plus adsorbed virus are spun down and resuspended 
iR 1 c.c. of saline, which is available for injection in eggs (U.S. Nav. 
Med. Lab., No. i, 1946). 

If it is not convenient to examine washings immediately obtained, 

^ ey can be stored for several months, at — 76° C. (Francis ef al., 
‘937 ) Hirst, 1942 b ; Taylor and Parodi, 1942). 
un; NO. 12 
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Inoculation of Ferrets and Hamsters. — Virus was originally 
isolated by the Hampstead and other workers by nasal instillation of 
ferrets, and this method should still be tried whenever possible. Ferrets 
should be inoculated with clarified garglings or Gradocol filtrates. 
In the presence of the virus, ferrets develop characteristic catarrhal 
signs and fever in forty-eight hours or so. It is usual to pass suspensions 
from turbinates or lungs three to five times before regarding a result 
as negative. 

As emphasised by Andrewes, virus strains vary greatly in their 
infectivity for ferrets. Typical epidemic strains of virus A can usually 
be established without much difficulty, but strains recovered in inter- 
epidemic periods may be difficult to establish, even by “ blind ” passage 
(Burnet and Lush, 1940 ; Lcnnette ct al., 1941 ; Taylor and Dreguss, 
1941 ; Andrewes, 1942 ; Andrewes and Glover, 1944). B strains 
seem to be difficult to adapt to ferrets (Eaton and Beck, 1941 ; Taylor 
ct al., 1942-3 ; Dudgeon et al., 1946). 

Hamsters can largely replace ferrets (Taylor, 1940 ; Lcnnette 
et al., 1941 ; Taylor and Parodi, 1942 ; Taylor et al., 1942-3 ; Eaton 
ctal., 194s). 

Instead of killing ferrets or hamsters and passing their tissues, 
the animals may be bled two weeks after intranasal inoculation of 
washings, and their sera examined by any of the recognised methods 
for neutralising or complement-fixing antibodies (Magill, 1940; 
Hirst, 1942 b, 1945 ; Taylor and Parodi, 1942 ; Parodi, Pennimpede, 
and Vilches, 1944 ; Eaton ct al., 1945). 

Inoculation of Mice. — ^As a general rule, it is not possible to pass 
influenza virus direct from man to mouse by nasal instillation of 
garglings (Burnet and Lush, 1940 ; Mulder, 1940 ; Taylor and 
Dreguss, 1941). Some workers, however, have achieved success 
(Sulkin, Smith, and Douglass, 1941 ; Sulkin, Brcdeck, and Douglass, 
1942). The ease of adaptation of ferret-passaged material to mice 
varies considerably, and virus of Andrewes’ low grades may not infect 
mice at all. B strains arc difficult to adapt to mice, but generally 
after a few ferret passages virus A strains can be passed fairly readily 
with the production of pneumonia. Japanese workers have claimed 
the isolation of strains from centrifuged washings in mice blockaded 
with India ink (Tsurumi, Ogasawara, and' Fujil, 1941). When first 
attempting to pass strains to mice, it may be necessary to passage 
lung suspensions intranasally although the organs show no evidence 
of pneumonia — so-called “ blind ” passage. 

Instead of attempting the isolation of virus by passing suspensions 
of mouse lungs, some of the animals inoculated intranasally can be 
bled after fourteen days and their sera tested for antibody ; the 
remainder of the batch can be tested for the development of resistance 
to the inoculation of a stock strain (Burnet and Foley, 1941)- 

Other Animals. — According to Weir (1944) cane and bush rats 
can also be used. 
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Imatlaiion of Eggs . — The fertile egg has been widely used in 
the isolation of influenza viruses from raw washings, filtrates, or 
washings treated with antiseptics or antibiotics (for details of the 
technique of inoculating eggs, see Beveridge and Burnet, 1946). In 
general, infection is indicated by the presence of chick cell agglutination 
with egg fluids, or by pathological changes in the embryo. 

Eggs may be inoculated with filtrates in the yolk-sac (Beveridge, 
Burnet, and Williams, 1944) or on the chorio-allantoic membrane 
(Chapman and Hyde, 1940), but these routes are not much used. 

Allantoic inoculation is more widely employed. 

(o) Raw washings (o*2 c.c.) can be inoculated without any treat- 
ment ; influenza virus will develop in a proportion of the eggs even 
if bacterial contaminants grow also (Thigpen and Crowley, 1943 ; 
Adams, Thigpen, and Rickard, 1944 ; Crowley, Thigpen, and Rickard, 
1944; Rickard, Thigpen, and Crowley, 1944, J94S ; Eaton ct aL, 
1945 ; Hirst, 1945 ; U.S. Nav, Med. Lab., No. i, 1946). 

(b) Such raw washings can be treated with penicillin (Hirst, 1945 ; 
Rose, Milloy, and O’Neill, 1945 ; Francis, Salk, and Brace, 1946), 
penicillin and sulphonamides (Burnet and Stone, 1945 ; Burnet, 
Stone and Anderson, 1946), or streptomycin (Lowell and Buckingham, 
1946). 

(c) Chemicals such as Emulsol, 1/4000 (Henle et aL, 1946), or 
Zephiran, 1/20,000 (U.S. Nav. Med. Lab., No. i, 1942) can also be 
added to the raw washings, which are inoculated after fifteen to twenty 
minutes contact. 

id) Gradocol filtrates can be used. 

After inoculation of any of the above materials, allantoic fluid is 
tested for virus by the chick cell agglutination technique ; equal parts 
of allantoic fluid and 2 per cent, fowl cells are mixed on a white tile ; 
the presence of agglutination in a short time indicates the presence of 
the virus. It should be realised that occasionally fluids containing 
organisms may give a " false positive ” agglutination of chick cells ; 
this reaction is inhibited by normal serum (Florman, 1946). If the 
result is negative, the fluid should be passed serially through three to 
five more eggs. 

Amniotic inoculation is probably more sensitive than allantoic 
inoculation, and as shown by Burnet (1940 c, b') is an excellent, probably 
the best, method of isolating virus. 

id) One may inoculate O’l c.c. of raw washings treated with 
penicillin (Hirst, 1945 ; Francis, Salk, and Brace, 1946), or penicillin 
^nd sulphonamides (Burnet and Stone, 1945 > Burnet, Stone, and 
Anderson, 1946 ; Dudgeon et al., 1946). This latter is perhaps the 
niost sati.sfactory of any method of laboratory diagnosis in influenza. 
Burnet and Stone (1945) recommend that the patient gargles 10 c.c. 

^ saline for one minute ; 5 c.c. of broth are then added, and enough 
penicillin to make a final concentration of about 100 units per c.c. 
his material is filtered through sterile filter paper to remove gross 
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particles. Amniotic inoculation with o-i c.c. of washings is then 
performed in a thirteen-day embryo, O’l c.c. of 5 per cent, sodium 
sulphadiazine being first inoculated in the same cavity. 

(d) Chemicals, as mentioned above, may be added. 

(c) Most work has been carried out with Gradocol or similar 
bacteria-free filtrates (Burnet, and Foley, 1940, 1941; Rudd, 1941; 
Stuart-Harris, 1941 ; Burnet c( a/., 1942 ; Hirst, 1942 6 , 1943, 1945 ; 
Burnet and Bull, 1943 ; Burnet, Beveridge, and Bull, 1944 ; Beveridge, 
Burnet, and Williams, 1944; Hoyle, 1944; Eaton ef al., 1945; U.S. 
Nav. Med. Lab., No. r, 1946). 

The presence of infection is shown by chick cell agglutination given 
by the amniotic or allantoic fluid, and by characteristic microscopic 
appearances in the tracheal exudate and lungs. If the first passage 
proves negative, transfers should be continued with amniotic fluid, or 
ground-up lung or trachea (10 per cent, suspensions). Virus B is 
less easy to isolate than virus A. 

It must be remembered that normal amniotic fluid after about 
the thirteenth day causes agglutination of various red cells, but not 
of chick cells ; the titre, however, is not above 32 (Commission on 
Acute Respiratory Diseases, 1946). 

Inoculation of Tissue Cultures . — It has been claimed that virus 
can be isolated by inoculation of tissue cultures. 

B. Serological Test.s 

The serum of most “ normal ” adults contains a measurable 
quantity of influenzal antibody, clue to previous infection, detectable 
by complement-fixation, neutralisation tests in mice or eggs, or more, 
usually by the inhibition of chick red cell agglutination (CCA-inhibition), 

Antibody is therefore present in the scrum in the first few days 
of an attack, but in convalescence the titre detected by any of the 
above methods rises. While a reproducible two-fold rise may be 
accepted as diagnostic, tlie increase may be four- to sixteen-fold or even 
more. In general, the lower the initial titre the higher the convalescent 
litre ; vice versa., rises may not be detected in those whose initial 
litres arc already high. Serological tests arc carried out on a serum 
obtained in the first day or two of illness (acute phase sample), and 
on a convalescent phase sample obtained after ten to fourteen days. 
Both tests should be carried out at the same time by an identical 
technique. 

It is important to remember that in a small percentage of cases, 
especially those with high initial titres, no antibody increase may be 
detected in convalescence. Not uncommonly, an antibody increase 
occurs in the absence of symptoms, due to subclinical infection. 

It will not here be possible to detail the techniques to be foliowc 
in serological investigations, but certain easily accessible ^ papers 
provide the necessary information : virus-neutralisation tests in mice 
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(Horsfall, 1939 ; Burnet and Clarke, 1942) ; virus-neutralisation tests 
in the allantoic cavity (Hirst, 1942 a ; Burnet, 1943 ; Bull and Burnet, 
1943 ; Beveridge and Williams, 1944) ; virus-neutralisation by the 
CCA-inhibition technique (Hirst, 1942 c ; Hirst and Pickels, 1942 ; 
Burnet <7/., 1945 ; U.S. Nav. Med.- Lab., 1943 ; Miller and Stanley, 
1944; Salk, 1944; Lauffer and Carnelly, 194S ; Dudgeon ct al., 
1946). 

Conclusions 

The most satisfactory method of attempting virus isolation is 
probably by the inoculation of washings in the amniotic cavity, using 
penicillin and sulphonamide to minimise the risk of infection with 
cultivable bacteria. The more tedious methods of animal inoculation 
take second place, but should be tried when possible. As a method 
of retrospective diagnosis, and in epidemiological surveys, serological 
investigation by the chick cell agglutination-inhibition technique is 
of the greatest value. 
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A CASE OF CALCINOSIS UNIVERSALIS* 

Dr Dofiald showed a case of calcinosis universalis in a woman 
aged 6o. Symptoms had first developed at the age of 51, with pain and 
swelling in the thumb and middle fingers of the right hand. The process 
spread to involve all the fingers of this hand, and a month or two later both 
feet became involved. Within six months the left hand became painful. 
With the onset of the swelling .and the pain she noticed tliat her fingers tended 
to become bulbous, and her nails shorter and more brittle. 

Two years later the tips of the fingers developed hard white nodules, apd 
similar nodules also appeared on the right shin and on lateral aspect of both 
heels. During tlie next three years nodules came up on the front and sides 
of both thighs and both forearms. 

For the past two years, marked evidence of Raynaud’s phenomenon had 
been present in both hands. At the same time, the skin across her chest 
and forehead became glossy brown and exceedingly tight. These latter 
signs had now regressed to some extent, but the Raynaud’s phenomenon 
had become worse, and the number of nodules had increased, so that any 
movement of the hands was now painful. 

Although the nodules consisted of calcareous deposits, repeated 
investigations had failed to show any abnormality in the calcium metabolism 
of the patient ; and her blood calcium level, blood phosphatase concentration, 
and caldum balance had at all times been within normal limits. 

Dr Donald demonstrated the mde-spread deposits of calcium in the 
patient, many of which were easily palpable ; the deformities of the fingers ; 
and the scleroderma which particularly affected the skin of the chest. 

The X-ray findings were reviewed by Dr MeWhirter. There was marked 
calcification of the right gluteal region, and also some calcification within the 
pelvis, possibly affecting the uterus. The hands were extensively involved 
all along the pulps of the fingers, especially in the left index finger, extending 
into the tendon sheaths, mth marked atrophy of the terminal phalanges. 
Calcification of the feet was less striking, but there were large areas of it 
over the os calcis. Calcification lay in relation to joints and bursre, and in the 
intermuscular planes. 

Prof. McCance said that he had no doubt of the diagnosis in this case, 
but he thought that the age of the patient under review was a little unusual 
for calcinosis universalis. As regards its cetiology, did they think it was a 
disturbance of calcium metabolism at all ? He personally did not. He had 
been interested in the disease for about twelve years and he thought he could 
I explain it better if he ran over it historically. 

About 1934, Dr Sheldon of Wolverhampton had a very bad case of 
calcinosis in a man aged 22, vdth deep plaques in the fascial planes of the 
muscles. A big plaque on the hip was surrounded by fluid, as they occasionally 
were, and it was exactly like milk. Dr Sheldon sent some of this fluid for 
analysis, and tliey foimd it was a serous exudate, the milky appearance being 
due to colloidal particles of calcium phosphate. The ratio of calcium to 
phosphorus was the same as in bone, because of course, .any deposit of calcium 
.and phosphorus tended to approximate to that ratio. After the fluid had 
been removed, it accumulated again quite rapidly, but on this second occasion 
it was hardly milky at all, and they found that there was almost as much 
■ phosphorus in it as before, but very' little calcium. 

* Shown at a Clinical Meeting held in the Royal Infirmaiy. Edinburgh, on 
2nd March 1946. Dr A. J. Glazebrook in the Chair. 
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This made them think very deeply, and they could not help feeling that 
in all probability the accumulation of fluid was filled wth inorganic phosphorus 
first, and that the calcium was a secondary deposit, because any fluid containing 
a large amount of inorganic phosphorus would inevitably have calcium 
precipitated with the deposit and would assume the milky appearance they 
got before. Why should there be such an enormous amount of inorganic 
]3ho.sphorus in a serous fluid accumulated in the body ? The obvious 
explanation was that there was an abnormal amount of alkaline phosphatase 
in the tissues round the bursre. Within the last eighteen months a new 
histological method of examining ti.ssues for phosphatase had been developed. 
They had to be careful how the biopses were taken, and what metals were 
used, and the glass in which the preparations were made had to be kept 
scrupulously clean. They had examined three cases of calcinosis by this 
method, and there was no doubt at all that tire tissues round the plaques, 
wherever they might be, were packed with alkaline phosphatase. They 
had not yet been able to decide, however, to what extent this was the normal 
response to a foreign body, nor had they enough controls to be quite certain 
that no normal pcr.son’s tissues contained phosphatase in similar quantities. 

He thought that they must consider this to I)e a localised disease of the 
tissues, and not a generalised systemic disturbance. He thought that it 
was a very reasonable proposition that the deposit of calcium was secondary 
to an abnormal liberation of inorganic phosphate, which presumably was 
due to an abnormal development of phosphatase enz^ine in the tissues. Why 
the phosphatase should develop he did not know. He had no explanation 
to offer, but, if that was the case, the discover)’ of ILA.L. and B.A.L. Intrav. 
did offer a possibility of therapy, because these compounds knocked out the 
phosphatase temporarily. 

Prof. Dunlop said that the chest was rather typical of sclerodemia two 
years ago, but it had changed in the interval. 

Prof. McCance said that this particular manifestation and scleroderma 
often occurred together. He had not enough experience of scleroderma to 
say how closely the two conditions were associated. 

Prof. Learmonth observed tliat in London he liad seen some slides wliich 
showed that a very large amount of phosphatase was present in the neighbour- 
hood of a healing wound. Could they not explain the large amount of 
phosphatase found locally in calcinosis as an effort to heal or deal with local 
deposits ? 

Prof. McCance replied that they had thought of tliat. Leucocytes were a 
great source of phosphatase but there were comparatively few round these 
deposits, unless they were infected. 

Dr Wallace referred to a case of calcinosis in a young child which he had 
seen in Holland. The deposits very largely disappeared with massive doses 
of sodium citrate. The X-rays of this case were very striking. 

Prof. McCance said that they knew these cases sometimes healed 
spontaneously. The new preparation, B.A.L. Intrav. was difficult to get, 
and it had scarcely reached the general therapy stage. 

Prof, Dunlop asked if all cases of calcinosis showed the Raynaud 
phenomenon? 

Prof. McCance said that he did not think they did j not the children. 

Prof. Dunlop thought it was fairly constant among the adults. Tie 
woman shown to-day had a fair degree of Raynaud’s disease. _ 

Prof. Learmonth said they were accustomed to see small deposits o 
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caldum in the tips of tlie fingers in Raynaud’s disease,' but nowhere else, and 
it was an individual variation. Not all cases of Raynaud’s disease showed 
it, and it did not seem to be related to the severity of tlie attacks, but to the 
period over wliich they lasted. On the other hand, when they saw scleroderma 
in children, which they sometimes did, he agreed that if they waited long 
enough it might improve, but he did not think that he had seen calcium 
deposits in a child. 

Discussing scleroderma, calcinosis and Raynaud’s disease, Prof. Learmonth 
said that the underlying process could not be the same in all these conditions, 
and tliat it could not be due to a vascular defect in scleroderma, although 
formerly s5Tnpathectomy had been employed for this disease. Some 
sclerodermas were relentlessty progressive, especially in older people ; but 
if they saw scleroderma in a child it was wiser to wait for a period of years 
before they attempted surgery. Looking at the picture of calcinosis, it gave 
the impression of being the “ little brother ” of myositis ossificans. The 
latter had the same widespread distribution, but in muscles, and the process 
had gone a stage further. 

He added that Prof. McCance’s suggestions regarding the aetiology of 
calcinosis linked up \vith those people who got heterotopic deposits of bone in 
operation scars. Curiously enough, the most common operation was one in 
which the bladder was involved. 

Prof. McCance inquired if that was not perhaps due to the connection 
between phosphatase and the healing tissue ? 

Prof. Learmonth agreed. There must be some individual variation. It 
was not common to find heterotopic bone, but cases were frequent enough 
to excite curiosity. It might be that these people had some variation in their 
powers to produce phosphatase and in the effects of the phosphatase they 
produced. 

Dr McWhirter pointed out that in some people who had had a hteinorrhage 
no calcification developed, while in other cases marked calcification occurred. 
Calcification in fibrous tissue was not uncommon. It did seem that calcinosis 
might be an exaggeration of the normal response. 

Prof. McCance thought that it was very' tempting to try and relate these 
deposits of calciiun in people with calcinosis to sites of trauma, but it was not 
always possible. Deposits undoubtedly occurred where there was no likelihood 
of trauma. 

Prof. Learmonth asked if it were possible with such a drug as sodium 
citrate, or wfith any drug, to reach calcium deposits at this stage ? Surely 
the vessels must be pretty well sealed off ? 

Prof. Dunlop said that it was almost unbelievable that sodium citrate 
could have any effect, or that any drug could get near these deposits. 

Prof. Leannonth thought that if a drug could be diffused locally by some 
method of administration they might get the calcium deposits away. 

Prof. McCance said that he thought tlie only hope lay in the treatment of 
very' early deposits of calcium. He would let them know what results they got 
when they finished their examination of tissue phosphatase in these conditions. 

Dr Glazebrook, in concluding the discussion, said that therapy did not 
seem to be feasible in the case of the poor woman showi to-day, but Prof. 
McCance’s views of the mtiology of the disease held out the hope that one 
day treatment would be effective if carried out in the early stages. They 
were grateful to Prof. McCance for coming to Edinburgh to see what he could 
do to help this patient. 
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The Annual Isiceting of the College was held on Thursday, 5th December, 
« , r. .. r "'hen Dr D. M. Lyon was re-elected President. Drs 

ThvSS S'"”"' L- S. P. Davidson, J, D. S. 

of Edinburgh Cameron, c.b.e., H. L. Wallace, I. G. W. Hill, c.b.e., 
and D. K. Henderson were elected to form the Council 
of the College for the ensuing year. Dr W. D. D. Small, c.b.e., was nominated 
Vice-President. 


At a meeting of the Royal College of Surgeons of Edinburgh, held on 20th 
R I C 11 of W4d, Mr James M. Graham, President, in the 

^ Chair, the following who passed the requisite examinations 
of Edinburgh admitted Fellows ; — Louis Weston Aldridge, m.b., 

CH.B. uNiv. BiRM. 1936 ; Donald Rose Beaton, m.b., 
CH.B. UNIV. EDiN. 1934, M.R.c.o.G. 1941 ; Eric Norman Brockway, m.r.c.s. 
ENG., L.R.c.P. LOND. 1932, M.B., B.s. LOND. 1934 ; Jamcs Tulloch Brown, M.B., 
CH.B. UNIV. GLASG. 1938 ; John Edward Buck, m.b., ch.b. univ. edin. 1937; 
David Robinson Cairns, m.b., b.ch., b.a.o. queen’s univ. Belfast 1929, 
M.R.c.o.G. 1939 ; Archibald Matthew Gilchrist, m.b., ch.b. univ. glasg. 
1937 ; William Girdwood, m.b., ch.b. univ. witwatersrand 1937 ; Subodh 
Chandra Gupta, m.b. univ. calc. 1927 ; Albert Edward Khan, m.b,, b.s. 
univ. SYDNEY 1936 ; Louis Kobrinsky, m.d. univ. m^vnitoba 1933 ; Michael 
Maurice Kriseman, m.b., ch.b. univ. witwatersrand 1935 ; Vincent Paul 
McAllister, m.b., b.ch., b.a.o. univ. college, Dublin 1939 ; Hugh Cameron 
McLaren, m.b., ch.b. univ, glasg. 1936, p.r.f.r. and s. glasg. 1938; 
Maxwell Alfred Margo, m.r.c.s. eng., l.r.c.p. lond. 1937 ; Elizabeth 
Theodora Mess, m.b., b.s. univ. lond. 1930 ; Robert Frederick Moody, m.b., 
ch.b. univ. new zeal. 1938 ; Henry Dendy Moore, m.b., b.s. univ. Sydney 
1936 ; Joseph Chappell Morris, m.b., ch.b. univ. MxVnch. 1933 ; John 
Douglas Muir, m.b., ch.b. univ. l’pool 1939 ; Keitli Gardner Pascall, m.b., 
b.s. univ. lond. 1938 ; William Ian Paterson, m.b., ch.b. univ. edin. 193S; 
Herbert Edwin Pearsc, m.b., ch.b. univ. Bristol 1933, m.d. 1936 ; Richard 
Percy-Lancaster, m.b., ch.b. univ. edin. 1940 ; Charles Joseph Trajanus 
Pinto, M.B., b.s. univ, bomb. 1940 ; Bernard Polonsky, m.b., ch.b. unit, 
l’pool 1937 ; Cecil Ian Raeburn, m.b., ch.b. univ. st Andrews 1937 i 
Gavin James Ralston, m.b., ch.b. univ. edin. 1939 ; William Reid, m.b., 
ch.b. univ. glasg. 1933 ; Archibald St Clair Robertson, m.b., ch.b. univ. 
EDIN. 1936 ; Thomas Berkley Russell, m.b., ch.b. univ. edin. 194° ! Arthur 
William Booth Strahan, m.b., ch.b. univ. edin. 1935 ; Eric Joseph Tamblyn, 
M.B., B.s. UNIV. ADELAIDE 1936 ; Pieter Theron, m.b., ch.b. univ. Aberdeen 
1941 ; Charles Kay Warrick, m.b., b.s. univ. lond. 1940; Charles Duncan 
Weir, M.B., CH.B. univ. edin. 1938 ; George M^'inchester, m.b., ch.b. univ. 
EDIN. 1937. . j 

Higher Dental Diploviates, — The following candidates, having passed 
requisite examinations, were admitted Higher Dental Diplomates : Jo in 
Spencer Knight, l.d.s., r.c.s. eng. 1936 ; John Noel Mansbridge, l.d.s., 
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R.c.s. "EDiN. 1936 ; Eldted Lennox Manton, L.n.s. vmv. Bristol 1939 ; 
Eric Daj^on Stanhope, l.d.s., r.c.s. eng. 1938 ; Ronald Walker, l.d.s. 
UNiv. l’pool 1930. 


At a Graduation Ceremonial held on Friday, 13th December 1946, the 


University of 
Edinburgh 


following diplomas were conferred ; — 

T/ie Degree of Doctor of Medicine ; — Mervyn Wilfrid 
Archdall, New Zealand, m.b., ch.b. 1939; Lindsay Francis 
Brown, New Zealand, m.b., ch.b. 1941 {Commended for Thesis) ; Eric Muir 
Donaldson, Scotland, m.b., ch.b. 1937 {Commended for Thesis) ; Jack 
Greenstein, South Africa, m.b., ch.b. 1925 {Commended for Thesis ) ; 
Alexander Finlayson Lang, m.b.e., Scotland, m.b., ch.b. 1941 {Commended 
for Thesis) ; Tormod Macleod, Scotland, m.b., ch.b. 1940 ; Ian Ross Milne, 
South Africa, m.b.,- ch.b. 1932 {Commended for Thesis) ; Ralph Wilson Gray 
Ransome-Wallis, D.S.C., England, m.b., ch.b. 1932 ; George Daniel Fraser 
Steele, Scotland, m.b., ch.b. 1939 {Highly Commended for Thesis). 

The Degree of Doctor of Science. — ^Lydia Dorothy Parsons, m.b., ch.b.. 


M.D. 

The Degree of Doctor of Philosophy .* In the Faculty of Medicine — 
Muriel Macintosh Johnstone, m.a. st Andrews ; Richard Padley, b.com. 
BIRMINGHAM ; Richard Benson Stalbow, b.sc. lond. 

The Degrees of Bachelor of Medicine and Bachelor of Surgery : — Hugh 
Ian Oliphant Armstrong, b.sc., Scotland ; George Herbert Blair, Scotland ; 
John Colder, Scotland ; George Richard Duffes, Scotland ; Janet Taylor 
Young Forrest, Scotland ; Mary Grant Forsyth, England ; George Robert 
Cecil Dali Gibson, Scotland ; Alexander Charles Jacob, Wales ; Muriel 
Gwendolene James, England ; David Lewis Kirk, Scotland ; William Harry 
Lloyd, Wales ; John Morris Loughran, Scotland ; Norman Cranston Low, 
Scotland ; Alexander MacLennan, Scotland ; Jean Crawford Inglis Melville, 
Scotland ; Catherine Sands Paterson, Scotland ; James Patrick Payne, Scot- 
land ; John Clark Phemister, Scotland ; Kenneth Robertson, Scotland ; 
Charles Michael Casterton Smelt, England ; Anne Morag Stewart, Scotland ; 
Ian Clarke Wilson, Scotland ; John Houston Young, b.a. lond., Scotland. 
{In ahsentid). 

The Polish School of Medicine at Edinburgh — The Degree of Doctor of 
Medicine ; — Aleksander Jacek Baranski, m.d. lw6w ; Jan Franciszek 
Majeranowski, m.b., ch.b. 

The Degrees of Bachelor of Medicine and Bachelor of Surgery. — Bohdan 
Adamski, Stefan Dyakowski, Mojzesz Gonszor, Adam Jarosz, Antoni Kepinski, 
Jerzy Klimczynski, Tadeusz Klosowski, Jah Kazimierz Koziol, Jan Gabriel 
Lipski, Wladyslaw Mitus, Zbigniew Prokopowicz, Anna Maria Sokolowska, 
Mieczyslaw Szamocki, Zdzislaw Teleszymski, Jozef Wilczynski, Hanna Helena 
Wozniak, Stefan Wozniak, Witold Zaleski, Wladyslaw Zarski. 
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Squitii and Conncrgcncr. By K. A. Stuttf.rheim. Pp. 95, with 26 graphs, 15 
diagrams and 1 colourotl plate. London ; H. K. Lewis & Co. Ltd. 1946, 
Price 15s. net. 

Though in recent years some progress has been made in the management of 
squint hundreds of children still leave the schools of Britain squinting and nearly 
blind in one eye. Dr Stutterheim’s book is therefore very welcome. It is a praise- 
worthy attempt to point the way to the control of squint. The aim and scope of the 
book may be indicated by two quotations : “ No child, henceforth, should leave 
the primary school a squinter,’’ .and “ School authorities will have to co-operate. 
. . . They should understand that squint treatment for the child takes precedence 
in the curriculum.” The nature of squint is discussed in the first twenty pages and 
the remainder of the book is devoted to treatment. The author rightly stresses the 
central as .against the peripheral or ocular nature of squint, an approach which is 
by no means new to oculists but worthy of stronger emphasis in practice than 
circumstances have hitherto permitted. The method of treatment advoc.ated is the 
re-establishment of binocular and stereoscopic vision by a course of training with 
prisms. As this requires thirty to sixty hours for each c.ase, not to mention adequate 
co-operation, the practical difficulties are obvious. The question of amblyopia is 
hardly touched and the illustrative cases given had all good vision in e.ach eye. The 
author's style inclines to be elaborate and involved, and the phraseology is sometimes 
ambiguous so that careful study of eaclt page is required. In spite of such minor 
faults and although it cont.ains much that is arguable the book is a valuable con- 
tribution in the right direction and should be in the library of everyone interested 
in squint. A short bibliography and an index are provided. 

Everyday Psychiatry. By John D. C.\Mpbf,1,l. M.n. Pp. xiv-b333. London: 
J. B. Lippincott & Co. Price 36s. net. 

This is an unusual book in that the author — a man of undoubted experience 
in his speciality — attempts to show general practitioners that many borderline c.ases 
can and should be treated by the family doctor. Up to a point he succeeds, but a 
busy man can only become bewildered in trying to, discover the exact category’ into 
which his individual case falls. The approach is made through the abnormal per- 
sonality types, and the author reveals his own enthusiasm when he states that once 
the physician masters these the quality of clinical medicine will be elevated 25 per 
cent. “ It will be a step forward in medicine equal to the discover}’ of the sulpha 
drugs.” Such a statement makes no allowance for opportunity and keenness, both 
of which Commander Campbell has in abundance, but his self-appointed task of 
blazing a trail will inevit.ably be an uphill fight no less in the States than here. 

There is a service flavour throughout his work which is natural and explains 
the chance that one in his position has of mass observation, similar in certain respects 
to that which befalls the medical officer in a Penitentiar}’ ; information from such 
institutions being freely used. He is familiar with the literature, quotations from 
which are numerous in the context. The book is written with force and crispness 
and a careful index will be helpful to those who prefer a more personal approach 
than is usually found in the text-books. 
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Hermaphroditos. By A. P. Cawadias, M.d., F.R.C.P. Second Edition. Pp. x+8i, 
with 14 illustrations. London: William Heinemann Ltd. 1946. Price 15s. 
net. 

The autlior subscribes to the view that the “ true ” hermaphrodite is non-existent 
but that there are possible only two classes of intersex, the male and the female. 
He draws special attention to the milder types of divergence from the normal, not 
only because they are more common, but also because they are more amenable to 
treatment. In the present edition the author has re-written the chapter on physio- 
pathology so as to emphasise the importance of the two different types. He has 
also recast the clinical chapters to clarify the various forms which may be encountered 
in practice. 

A valuable contribution to a rather obscure field of medicine. 

Personal Hygiene Applied. By J. F. WILLIAMS, M.D., SC.D. Eighth Edition, revised. 
Pp. XX -{-564, with 136 illustrations. London : W. B. Saunders Co. Ltd. 1946. 
Price I2S. 6d. net. 

This book has been planned for students of health, for physicians, social workers 
and even for patients. It aims to be scientific and accurate according to the latest 
information available. It seeks to improve the quality of human life by setting forth 
the rules of health and relating them to ideals, prejudices, hopes and other sources 
of human actions. The author takes a verj' comprehensive view of his subject. 
“ Life is a whole, and hygiene, concerned as it is ssuth living, cannot neglect the whole," 
The book should appeal to a wide public. 

Urological Nursing. By D. M. DAVIS, M.D. Fourth Edition. Pp. vi-}-2i2, with 
86 figures. London : W. B. Saunders Co. Ltd. 1946. Price 12s. 

The special field of urology makes special demands on the nursing staff if the 
best results are to be obtained, and it is essential that the nurse should have a clear 
understanding of the problems involved. Professor Davis gives an account of the 
anatomy, physiology and pathology of the urogenital system ; then describes the 
nursing technique required and the equipment available. Urological procedures are 
described in considerable detail and lists of all the equipment required for each are 
included. This excellent book should serve a useful purpose. 

An Alias of tlie Commoner Skm Diseases. By H. C. G. Semon, M.A,, D.M., F.R.C.P. 
Third Edition. Pp. viii-k344, with 139 colour plates. Bristol ; John Wright & 
Sons Ltd. 1946. Price sos. net. 

Dr Semon has collected from his patients a series of excellent colour photographs 
of the dermatoses most commonly seen in general practice. Each illustration is 
accompanied by a short description of the condition, its differential diagnosis and 
an outiine of the appropriate treatment. The illustrations are remarkably good and 
give a life-like reproduction of the condition. 

This first-class book is one which should be in the possession of every practitioner 
of medicine. 
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BOOKS RECEIVED 


Browne, F. J., d.sc., f.r.c.s.k., e.r.c.o.g. Advice to the Expectant Mother 
on tlie Care of her Health and that of her Child. Eighth Edition. 

{E. <Sr-' S. IJvingstonr Ltd., Edinburgh) 
Brunner, Hans, M.d. Intmcmninl Complications of Ii!ar, Nose and Throat 
Infectioas .... (TV/r J Vor lionh Publishers Inc., Chicago) 
Davis, Loyal, m.S., m.d., pii.d., d.sc. (hon.). The Principlc.s of Neurological 
Surgery. Third Edition .... [Ilcnry Kimpton, London) 
Edinburgh Post-Graduate Lccturc.s in Medicine. Volume Three 
{Published for the Ilonyman Gillespie Trust by Oliver and Boyd Ltd., 

Edinburgh) 

Edited by Conybeare, Sir John, k.b.e., m.c., d.m., e.r.c.r. Tc-xtbook of 
Medicine. Eighth Edition {E. &■' S, Livingstone Ltd,, Edinburgh) 

Fairbrother, R. \V., m.d., d.sc., k.r.c.p. a Text-Book of Bactcriologj'. 

Fifth Edition. . . (ll'tn. I/eineniann {Medical Books) Ltd., London) 

I*'lemMING, Cecil, o.b.e., .m.ch., f.r.c.s. Minor Surgeiy (Heath : Pollard : 
Davies : Williams). Twenty-third Edition. 

(J. dr' A. Churchill Ltd., J^ondon) 
Karpman, Ben, m.d. Case Studic.s in the P.sychopatholog}’ of Crime. Volume 
Two. Casc.s 6-9. {Medical Science Press, Washington, D.C., U.S.A.) 
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